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PUBLIC NOTICES 


UNIVERSITY COLLEGE OF SWANSEA 


(A COR COLLEGE OF THE 
VERSITY OF WALES.) 





wee . A. EDWARDS, D.8c., F.R.S. 
APPLIED SCIENCE DEPARTMENTS 
ENGINEERING 
Prove ssor : Prederie Bacon, M.A. (Cantab.), A.M. 

Inst. C.E., M.I. Mech. E., A ry | 
Lecturer in Electrical a R. G. Isaacs, 
M.Sc. (Bristol), B.Sc. ip A.M.LE.E. 
Lecturer in Civil mapas A. A. rdham, 
Ph (Lond.), A.M. Inst. C.E., M.I. Struct. E. 
Lecturer: J. Selwyn Caswell, M.Sc. (Wales), 
A.M.I. Mech. E., A.M. Inst. CE. 
Assistant Lecturer : w. J. Farvis, B.Sc. 
(Bristol). 
METALLURGY 
Professor: ©. A. Edwards, D.Sc. (Manchester), 
anton Professor: R. Higgins, —- (Glasgow). 
Lecturer: R. Griffiths, M.Sc. (Wales 
Assistant Lecturer: T. B. Wilkinson, Ph.D., 


B.Eng. (Liverpool). 

The College offers a number of exceptional advan- 
tages to students who aim at entering upon pro- 
fessional careers in Engineering or in Metallurgy. 
It is situated in the heart of an industrial area, 
which includes a large number of works of very 
varied character, and presents an unrivalled variety 
of metallurgical practice. The manufacturers of the 
district, who contribute largely to the support of 
the College, give the S and Students of the 
Applied “ey Departments every access to the 
works, and the Managers, Engineers and Technical 
Officials co-operate with the ‘Stat. of the College in 
making visits to works of practical educational value 
to the Students. 

Courses of study are provided (1) for the B.Sc. 
Degree of the University of Wales in (a) Civil Engi- 
neering, (B) Mechanical Snginesting. (c) Electrical 
Engineering, (p) Metallurgical ngineering, (E) 
Metallurgy ; and (2) for Diplomas of the College 
in (a) Civil "Engineering, (B) Mechanical Engineering, 
(c) Electrical Engineering, (p) Metallurgy. 

m9 who are not desirous of studying for 
or Diplomas may attend selected College 
- sovided they — the authorities of the 


= 
t they are qualified to benefit by such 


—_ t 
Cc 
Entrance Scholarships will be offered for com- 
petition in April, 1942. 
Particulars concerning admission to the College, 
and of the Entrance Scholarships, may be obtained 


from the undersigned. 
EDWIN DREW. 


Registrar. 
Singleton Park, 
Swansea. 7546 





SITUATIONS OPEN 


COPIES oF TESTIMONIALS, NoT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 








TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 

For the benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one i will be free 
of charge, and co-operation is asked for. 
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SITUATIONS WANTED 





SSISTANT ENGINEER (26), Structural, Elec- 
trical and mechanical engineering experience, 
at present in non. omg od post, SEEKS C os 
Address, P3359, The Engineer Office. 





INGINEER DESIGNER and MANAGER, 30 
Years’ experience in special-purpose machine 
esign and construction, DESIRES NATIONAL 
Wonk. Also good on small mechanisms and 
=, For duration or longer if —-« = 
Address, P3357, The Engineer Office. P3357 





| Chea with Experience as General Manager, 
EKS ADMINISTRATIVE POST. Good 

technical and commercial record.—Address, P3350, 

The Engineer Office. P3350 B 





weg ENGINEWRIGHT, 51 Years of 
E.H.T. and L.T. plant. In charge 27 
years. * installation, generation and maintenance. 


Turbines, pumps, haulage, screens, &c. Water or 
sewerage preferred, but not only.—Address, P3364, 
The Engineer Office. P3364 B 





NGINEER, Used to Working Without Super- 

vision and capable of seeing —— through 

~ oe and preliminary draw stage to 

7 and test, DESIRES RESPONSIBLE 
POSIT! in or near London.—Address, P3365, 
The Engineer Office. P3365 B 





INGINEER, 34 Years, A.M.I. Mech. E., First- 
class experience in mechanical and chemical 
engineering, can combine neat and accurate draughts- 
manship with estimating, costing, planning, inspec- 
tion of manufacture of machinery and plant, super- 
vision of site erection, and yy when 
required. Prepared to travel, but must be based in 
London, where now resident. Minimum salary £500 
per annum.—Address, P3360, The ee 
B 





F the Man You Are Seeking is Not Amongst those 
Advertising in this Column, a Small Announce- 
ment in the ‘‘ Situations Open ’’ Column will Quickly 
and Economically Produce the Right Selection of 
ae at the same time Eliminating Waste of 
- Waste of Time, and Waste of Opportunity. 
The e is Four Lines or under, 4s.; eac 
Additional Line, 1s.; Box Numbers, 6d. extra, which 
includes despatch of all replies. 





ECH. ENGINEER, Age 28, WISHES Bs 2 
IME EXECUTIVE POST with p Ti 
apprenticeship, B.Se., development an sales aa 
rience.—Address, P3358, The Engineer O: 





RRODUCTION MANAGER (28) SEEKS POST as 
ASSISTANT WORKS MANAGER or PRO- 
DUCTION MANAGER. Planning, es 
fixing, costing, ee control. 
Fully conversant A.I i 





Free end of oo 
engineering.—Address, 








HYDR 


OJE 


ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 





— 
eieneiall 





IMPORTANT 


Advertisers in Situations Open Column 
should —_ themselves acquainted with 


the 
STATUTORY RULES & ORDERS 
1940 No. 877 


RESTRICTION ON ENGAGEMENT ORDER 


pyr. MACKAY ASSOCIATED COM- 
S.—The above Group of Engineering 
Companies, comprising Dowsett Engineering Con- 
struction, Ltd., Mackay Plant Hire, Ltd., Dowsett- 
Mackay (Quarries), Ltd., Mackay (Agencies), Ltd., 
Dowsett-Mackay (Properties), Ltd., together with 
other companies controlled by the above, and engaged 
in Civil ao Contracting | Sand and Ballast 
hagas ong Shi ane ae APPLICATIONS 
GENERAL MANAGER. 
tapliecltonn” will only be considered if the following 
essential ualifications are fulfilled :—(a) Age 
limits, 30-45; (b) suteneixe ractical experience in 
all branches of Civil neering Contracting ; 
(ec) University or Techn ied College Engineering 
Course ;_ (d) at least two years’ Head Office Adminis- 
trative’ Experience in a senior position; (e) Com- 
mercial Experience in General Sales and Buying. 
Applicants should, further, have natural organising 
ability and be able to give proof of this, and be 
capable of creative thought with practical ability to 
put same into actual practice with the maximum of 
efficiency as well as a natural ability to make rapid 
a correct decisions. The final salary which will 
ye offered in connection with this post will be 
settled in accordance with the successful applicant’s 
previous experience and beng but a —_ 
income of not less than p.a. for salary 

Leagmaere &c., is contemplated. Apehetiene should 
t typed out in triplicate, giving 1 details of past 
: story, ae med position, salary, age, with at least 
: ree sui — names to whom application for refer- 
suce can be made. No application for reference will 
é@ made wan applicants have been communicated 
bp mareer te ae, which wi 4 treated con- 
addressed for the attention of 

the MANAGING DIR DIRECTORS, and a oy to 
arrive at the ea WES OFFICES, 
ores, not later than Saturday, 


Colwall, M: 
Jaly sth. lalvern, 








ECTURER in Te oa REQUIRED for 
L the Achimota College, Gold it, for two 
Salary £475 a 
A higher commencing 

te with excep- 
ta al and quarters. 
oat Members of the Institution of Civil, Mech- 
; me or Electrical Engineers (or have had such 
Ha A say 1 as would justify application = 
addith Applied electricity would be 
<a onal qualification. Duties include lecturing 
oyu paves experiments in Applied Thermo- 
for pow! and eory of Machines as main subjects 
B eo) External B.Sc. (Engineering), 


Write, sta 
tions and ting sae ee be full ll pertloulare of malifice- 


INDEX TO ADVERTISEMENTS, PAGE 69 








IMPORTANT NOTICE 





should be sent 


All correspondence dealing with Editorial, Advertising 
and Subscription Matters should be addressed to: 
28, ESSEX STREET, STRAND, LONDON, 


W.C. 2 





Remittances and Letters 


to: 


dealing with Accounts 


*THE ENGINEER,” Accounts Dept., 
c/o The Pitman Press, 


Lower Bristol Road, 


Bath, Somerset. 








SITUATIONS OPEN 


SITUATIONS OPEN 





XECUTIVE ELECTRICAL 


Control of Maintenan taff. 
ae essential.—Address, 
ice 


QUIRED for a Steel Works, 


aes RE- 

to Take 

ious steel works 

7524, The Engineer 
7524 a 





Cease FIRM 
ADDITIONAL 
(1) A _ oasible and. com: 
VALUER, le to bem ys 


of y counts without ™ 
An ASSISTANT 
wi _¥_B of “Plant and 


parations of Schedules, Buil 
It is anticipated that the 





strict © confidence. 
Ad 


the duration, with — 

the permanent a. Please wri 
history and salary required. All repli es treated in 
dress, 7533, The Engineer Office. 


VALUERS in 


of 
rm, IMMEDIATELY the following 


tent MACHINERY 
hedules and Valua- 
ll parts 


tions of Engineering and Allied Works in's: 
re. 


possessing actual 
| Machinery x. Valuations, Pre- 


cee will be for 
ilities of transfer to 
te, giving brief 


7533 a 








quoting tones: 4 Millbank, London, 8.W.1, 


t 
The Engineer Office. 


a ENGINEER REQUIRED for Firm of 
Furnace B Lc ager gE must have previous experi- 
ence in the Sale of Furnaces to the iron and steel 
rades and be over military age.—Address, P3355, 
P3355 A 





ILANNING and RATING ENGINEERS for Small 
accurate work of national importance; salary 
£350 p.a. upwards, according to qualifications and 
experience. posts.—Apply, stating 
whether registered at any office of the Ministry of 


Labour and National Service, to the SUPPLE- 
M 'ARY REGISTER, reat Marlborough 
Street, London, W.1, quoting “ Order No. ae 

A 





Post You Are Seeking May Not be Advertised 

in this Column, but do not lose the Cracctunty 

of B: Your Requirements before all those who 

be a interested and could employ you. An 

Advertisement in the ‘‘ Situations Wanted ”’ — 
juld be seen by all Leading Engineering Conce: 

for a cost of Four Lines, 4s.; 1s. for por ‘Additional 

Line. There is no better way of covering so large a 

field for such a small charge. 





KNOWN CONTRACTORS REQUIRE 

AGENT to take charge of reconstruction work 

in ee —. Good scope for fully expe- 
rienced Lary A to supervise men.—Address, 
7531, The Ei Engineer O 7531 a 


UALIFIED ENGINEER SEEKS RESPONSIBLE 
POST. Wide experience all phases of road 
transport and — engineering or would be 
willing to act for firms as liaison for sub-contracts 
purchasing, &c.—Address, P3354, The Engineer 
Office. “5 P3354 B 





NICAL WORKS MANAGER and _ CON- 

SULTANT (46), M.I.P.E., A.M.LM.E., &c., of 
a ability, highest credentials, DESIRES 
CHANGE through unique circumstances, well versed 
in modern development, lay-out and production 
methods with efficiency, conversant with all branches 








of management, inventive, _ cxpert knowledge of 
scientific instr ile components, 
meumatics, hydraulics, gas engineering, meters, 


tantaneous water heaters, fuses, aircraft com- 

ponents, &c. Unusual opportunity to obtain the 

services of a loyal addition to any staff for a firm 

of repute, who are requested to write for fuller 

details of qualifications and career.—Address, 
. The Engineer Office. P3344 B 





ORKS MANAGER DESIRES POSITION; 25 

years’ executive experience, high-grade iron 
and non-ferrous castings, machining, boiler con- 
struction, labour control, technical and_sales.— 
Address, P3361, The Engineer Office. P3361 B 





PARTNERSHIPS 





(22000. and more to INVE Has CLIENTS with 
£2000 and more to INVEST in Engineering Com- 

panies and Allied Industries.—Address, 7555, The 

Engineer Office. 7555 C 





For continuation of Small Advertise- 
ments, see page 2 





AUCTIONS, Page 70 


BUSINESSES and PREMISES 
For Sale, &c., Page 70 


FOR SALE, Page 70 
SUB-CONTRACTING, Page 70 
EDUCATIONAL, Page 70 
AGENCIES, Page 70 
MACHINERY, &c., WANTED, Page 2 
PATENTS, Page 70 





For Advertisement Rates see 
First Column Overleaf . 
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The Engineer 
Annual Subscription” Rates 


(including postal charges). 
BRITISH ISLES ... £3 
CANADA... ... ... £3 


ABROAD... ... £3 
(except Canada) £3 





‘* THE METALLURGIST.”’ 

This s Supp lement, which deals with the Science and 
Practice o etallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next date, August 29th. 


ADVERTISEMENTS. 
The charges for Classified Advertisements are 1/- per 
line up to one inch—minimum charge 4/-; those 


occupying one inch or more at the rate of 12/- per inch. 
Orders must be accompanied by a remittance. The rates 
for Displayed Advertisements will be forwarded on appli- 
cation. Classified Advertisements cannot be inserted 
cules —- before TWO o’clock on Wednesday 


Letters relating to the Advertisement and the Publishing 
Departments of the Paper are to be addressed to the 
isher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 





Postal Address, 
28, Essex Street, Strand, London, W.C.2. 


Teleg. Address, 
** Engineer Newspaper, Estrand, London.’’ 
Tel., Central 6565 (10 lines). 





MACHINERY, &c., WANTED 


ee IMMEDIATELY, ONE 50 _ B.H.P. 

VERTICAL HIGH-SPEED STEAM ENGINE, 
for driving 45in. dia. ‘‘ Sirocco’ induced draught 
fan; specification as follows:—Steam at stop 
valve 250 Ib. per square inch, 550 deg. Fah.; to 
exhaust against a back pressure of 120 1b. per 
square inch gauge; height from underside of bed- 
plate to centre line of crankshaft, 1ft. O4in.; speed, 








525 r.p.m. State lowest price, full particulars, and 
present location.—Address, P3356, The Engineer 
Office. P3356 F 
y TANTED, WATER-TUBE BOILERS, Up to 
50, 000 Ib. evaporation, 200Ib. or _ higher 
working pressure.—Address, 7384, The Engineer 
ice. 7384 F 





IR COMPRESSOR WANTED, Motor ~“ ae 
i driven. Capacity 1000/1500 cu. ft. at 100 Ib. 
pressure. State make, age and condition. shteen. 
7548, The Engineer Office. 7543 F 


I Neg HERBERT, Ltd., Coventry, PAY BEST 
i PRICES for SECOND-HAND MACHINE 
TOOLS in good condition by first-class makers. 
con wire or *phone, and our representative will 
ca 
"Phone: 88781 (2 lines) Coventry ; 
* Lathe, Coventry.’ 





Telegrams : 
1002 ‘F 





PLEASE OFFER US 
YOUR SURPLUS MACHINES 


As Licensed Dealers in MACHINE TOOLS we have 
numerous inquiries on our books for all types of 
machines for work of vital national importance. Our 
representatives will inspect and — spot cash offers 
for MACHINE TOOLS and SHEET METAL 
WORKING MACHINERY of every description, 


F. J. EDWARDS LTD., 


359, EUSTON ROAD, LONDON, N.W.1 


Telephone No.: EUSton 468! 
Telegrams: ‘‘Bescotools, Norwest, London.” 





OLDING MACHINE, 8ft. by 1/16in., or even 

heavier, preferably hand operated, but power 

would be considered.—Address, 7552, The Engineer 
Office. 7552 F 


Prt Bending or Flattening Rolls, Deal with 
_— ws to a 6ft. by Zin. Also 4-yard or 
1 referred FRED 


Exca i prefe: -_— 
WETKINS: Coleford, Glos. 6759 F 








LATE BENDING ROLLS, Swing End Type. 
—Address, 7547, The Engineer Office. 7547 F 





TANDARD-GAUGE LOCO. WANTED, Short 

wheel base, 12in. or 14in. dia. cylinders, four 
wheels preferred.—Address 7544, The sop 3 Office. 
44F 





For continuation of Small Advertise- 


ments see page 70 





Wertical Milling Machines 
all geared, hardened and ground yee ball 
and roller bearings, swivelling head, 30” x 8” Table 
HENRY MILNES ———., Stostine Tool Works 
Ingleby Street, BRADFORD 








CAPSTAN WORK. 


Due to recent extensions of our Plant we shall 
now be pleased to quote for CAPSTAN WORK 
in BRASS & STEEL. Our capacity is tin. 
to l1tin. dia., and we can screw all standard 
threads from 6 B.A. to ltin. Whitworth 
with Geometric and Herbert Heads. Present 
deliveries two to four weeks. 

Work can be delivered by our van within a 
50-mile radius of Sheffield. 


TRUTONE PRODUCTS LTD., 
39, EYRE STREET, SHEFFIELD, 1. 


SCRIVEN 


FO 
MACHINE TOOLS 


SCRIVEN & CO., 
STREET IRONWORKS, LEEDS 

















YORK 








SUTCLIFFE, SPEAKMAN & Co., Ltd. 


BRASS STAMPINGS 


LEIGH : LANCS. 














Speed .. 








Longer Tool Life. 


Telephone : 


CUT DOWN 
MACHINING COSTS 


with KENNAMETAL 


Will Machine Steel Heat Treated up to 
Rockwell 50 C.... Gives Higher Cutting 


. . Smoother Finishes — and 
Send for Catalogue ! 


GEORGE H. ALEXANDER MACHINERY LTD. 


COLESHILL STREET. BIRMINGHAM. 4. 


ASTon Cross 3264, 5 lines. 














WELDED STEEL PLATEWORK 


TANKS, 


CHIMNEYS ° 


CYLINDERS, 
Etc. 


from 16 gauge to 3” thick. BLACK OR GALVANIZED 


Also 


BRAZED COPPER TANKS, 
PIPEWORK, 


CALORIFIERS, 


Telephone : 


Etc. 
STEAM KETTLES, 


Telegrams : 


ROTHER BOILER C® L'™® 


MEADOW BANK WORKS, 


ROTHERHAM 416. 


ROTHERHAM 


ROTHERCO 


GIBBONS BROS., Ltd., DUDLEY 


Teleg.-Gibbons, Lower Gornal. Tele.~3141 Dudley 
Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 
FOR ALL ENGINEERING WORK. 











J. W. JACKMAN & CO., LTD., 


Vulcan Works, MANCHESTER. 
Manufacturers of 


FOUNDRY PLANT 

















For Optimum Hardness 
and Strength 


NITRIDED 


NITRALLOY 


STEEL 


Particulars from— 


NITRALLOY LIMITED 
25, Taptonville Road, 
SHEFFIELD 10 

Telephone : 


Telegrams : 
60689 Sheffield Nitralloy Sheffield 












} d 

In many trades Protective Gloves are 
essential for safety'’s sake. Write to-day 
for details and prices of the immense 


variety of these gloves made by TEDSON, 
THORNLEY & CO., ROCHDALE. 


PROTECTIVE GLOVES 














London Office 66, Victoria Street, S.W.1 











CARVILLE PUMP PACKING 


AUTOMATIC 
ADJUSTMENT. 


MORE EASILY Y 
CLEANED AND 
OVERHAULED 

THAN ANY 
OTHER MAKE. 


FOR 
EFFICIENCY 
‘AND LASTING 
QUALITIES 
IT IS 
UNEQUALLED. 


FITTED ON 
APPROVAL. 


SATISFACTION 
GUARANTEED. 





SPECIAL 
DESIGNS FOR 
MAIN 
ENGINES. 


SATURATED 
AND 
SUPERHEATED 
STEAM. 


THOUSANDS 
OF SETS IN 
USE. 


PRICES AND 
FURTHER 
PARTICULARS 
ON 
APPLICATION. 


CARVILLE ENGINEERING CO. 


HADRIAN ROAD, WALLSEND 


Telegraphic Address : 


Telephone : 63405 WALLSEND. 





“EVOLVE, WALLSEND.” 























COMFORT 
THE 


SUFFERING 


Give to the Duke 
of Gloucester’s 
Red Cross and 
St. John Fund— 
and give a little 
extra. 


Contributions should be 

sent to the Fund at St. 

James’s Palace, London, 
S.W.1. 





Red Cross gratefully acknowledges 
free gift of this space. 
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Increased Coal Production 


On Monday, June 23rd, a joint appeal to ex-miners 
to return to the mines was made by the Minister of 
Labour and National Service, Mr. Ernest Bevin, and. 
the Secretary for Mines, Mr. D. R. Grenfell. War 
industries need coal in increasing quantities, it was 
pointed out, and people’s homes must be kept warm 
next winter. An additional half million tons must be 
raised each week during the next few months so as to 
be transported and stored while the days are long and 
transport conditions are at their best. The Govern- 
ment therefore appeals to former mine workers to 
volunteer at once to return to the pits and help in 
this urgent war work. Volunteers will be protected 
against unemployment and short time. The Essential 
Work (Coal Mining Industry) Order secures them a 
wage at the full trade union rate for their occupation 
and grade even if work is temporarily not available. 
If for any length of time they are not needed in the 
pits to which they have returned they will be found 
work at other pits or they will be found temporary 
work in another job of national importance. They 
will receive wages in the intervals between jobs. It 
is the patriotic duty of every ex-miner to find out 
whether he ought to return to the mines, and go to the 
nearest Employment Exchange and ask for advice. 
The Exchange will take all particulars and note to 
what pit a man wants to return if he has a special 
preference. In every coalfield there is a system of 
District and Pit Coal Production Committees, on 
which representatives of the employers and the men’s 
unions sit together. If a man ought to go back to 
mining, the Exchange will send particulars to the 
Production Committee covering the district he wants 
to go to. This Committee is responsible for allocating 
men to collieries and for arranging lodging if a man 
is not going to live at home. The local Welfare Officer 
of the Ministry of Labour and the Pit Production 
Committee will help them in this. While arrange- 
ments are being made volunteers should stay at their 
present work. The Employment Exchange will let 
them know as soon as arrangements have been made 
for them to travel. They will then be given free 
travelling vouchers and money for incidental expenses. 
‘Immediately they report at the pit in accordance with 
instructions they will rank for wages. While there are 
some ex-miners at present employed in certain vital 
war production who cannot be released, the authorities 
in charge of the various production departments have 
promised to give every assistance in securing in every 
possible case the release of ex-miners who volunteer 
to return to the mines as a result of this appeal. In 
some cases it may be possible for men who go back to 
the mines to return to their present employment when 
the summer is over. 


Registration of All Building Firms 


ly was announced by the Ministry of Works and 
Buildings on Monday, June 23rd, that a registration 
of all builders throughout Great Britain is to be made 
in the near future. This is a further step in the drive 
for increased output, which was referred to by Lord 
Reith, Minister of Works, when explaining the reasons 
for the application of the Essential Work Order to the 
building industry, as reported in our last issue. 
Details of the registration will be issued shortly. 
Every builder will be obliged to state the number of 
men, skilled and unskilled, he is employing and the 
work he is engaged on. Details will also be issued in 
due course of the establishment of the National 
Building Council. The Council will consist of repre- 
sentatives of all sides of the industry under an inde- 
pendent chairman. The chairman has not yet been 
selected, but the greatest possible care is being taken 
to find a man whose eminence and authority are such 
as to inspire the confidence necessary for this difficult 
office. The function of the Council will be to facilitate 
the smooth working of the industry and to ensure a 
state of mutual trust, so that all concerned will be 
able to direct their full effort to every vital work 
before the industry. Further steps towards the 
elimination of non-essential building work will also 
be taken shortly. 


Technical Education 


On Friday of last week, June 20th, Mr. Harold 
Ramsbotham, the President of the Board of Educa- 
tion, formally declared open a new block of engineer- 
ing buildings at the Derby Technical College. In the 
course of an address he revealed that as a result of a 
survey which was carried out some years ago into 
the needs of this country as regards technical educa- 
lion, a programme of expenditure on buildings for 
technical education had been begun involving a 
capital expenditure of £20,000,000. Although, he 
said, some progress had been made before the war, 
the cost to-day at pre-war prices to complete that 
programme would amount to between £12,000,000 
and £15,000,000. After the war, Mr. Ramsbotham 
Said, there would be an urgent need in the interests 


A Seven-Day Journal 


an improved system of commercial. and technical 
training. As civilisation became more complex, and 
with the advance of science and engineering, the pros- 
pect facing the unskilled boy or girl would become, 
he thought, increasingly dismal. While, no doubt, 
there would be in all civilised countries hewers of 
wood and drawers of water, the demand for such 
services and the value put upon them were likely to 
diminish as development took place in engineering 
and electrical science. Speaking on the training of 
young employees, Mr. Ramsbotham stated that the 
number of firms which released their young employees 
for further training and instruction during the day- 
time was still pitifully small. He made an appeal to 
engineering employers to take full advantage of the 
facilities available for technical education, adding 
that he was convinced that they would find the result 
well worth while, not only to the industry but to 
their employees. In the year 1938, which was the 
latest year for which returns were available, the 
number of young employees released for technical 
training in the daytime was 41,000. It was of interest 
to recall, Mr. Ramsbotham said, that the earliest 
instance of daytime release was in 1900 when part- 
time day classes were started by the old Midland 
Railway Company, and some fourteen students 
attended those classes. 


Mercantile Shipping Losses in May 


On Friday, June 20th, the Admiralty made known 
the official figures for the losses of mercantile shipping 
by enemy action during the month of May. ‘They 
include 98 ships of 461,328 gross tons, of which 73 
ships of 255,032 tons were British, 20 ships of 92,201 
tons were Allied, and 5 ships of 14,095 tons were 
neutral. It is noted that included in the figures 
quoted above are the losses which were suffered in 
the Eastern Mediterranean during military opera- 
tions. The Germans claim to have sunk during the 
month of May 805,460 tons of shipping, while the 
Italians have been content with a claim of 56,000 
tons, making a total enemy claim of 861,460 tons. 
With regard to enemy losses, it is estimated by the 
Admiralty that the total enemy tonnage lost, either 
by capture, sinking, or scuttling, during the period 
up to June 10th is German tonnage 1,888,000 and 
Italian tonnage 1,239,000, to which must be added 
84,000 tons of shipping useful to the enemy, making 
a total of 3,211,000 tons. As the statement which 
was dated May 10th showed a loss of 2,912,000 tons, 
the enemy during the intervening monthly period 
has suffered a. loss of 299,000 tons. In consequence 
of information newly received since the previous 
statement was issued, some adjustments have now 
been made to the already published monthly totals 
quoted in a Journal note of May 16th. The increase 
in the figures for April, it is pointed out, is due mainly 
to further losses in connection with the evacuation 
from Greece, the bulk of the tonnage so lost being 
Greek. 














Allied and 
“ British. neutral. Total. 
Month —-—}- —_——|— ———_|—_-——- 
of loss. Gross Gross Gross 
Ships.| tons. |Ships.| tons. | Ships.| tons. 
1940. 
Joke ..,....4 68 284,770) 36 115,583; 104 400,353 
1941 
January ...| 41 205,473; 18 104,258| 59 309,731 
February ...| 68 264,523] 19 75,310} 87 339,833 
March — 338,105} 39 167,645} 122 505,750 
ya 71 338,186) 63 243,065| 134 581,251 




















Town Planning and Post-War Reconstruction 


Ir was announced by the London County Council 
on Tuesday, June 3rd, that at the next meeting of 
the Council, to be held on Tuesday, July Ist, a report 
of the Civil Defence and General Purposes Committee 
will be submitted dealing with the evidence submitted 
on behalf of the Council to the Expert Committee 
on Compensation and Betterment (Uthwatt Com- 
mittee), which was appointed by the Minister of 
Works and Buildings in January last. On the subject 
of town planning the L.C.C. Committee recommends 
that outline plans should be made during the war, 
subject to revision in the light of events, to which 
post-war redevelopment, reconstruction and improve- 
ments could be made to conform. The London 
County Council is, it states, at the request of the 
Minister of Works and Buildings, now engaged on 
the preparation of a provisional plan for the county. 
Planning of post-war reconstruction should, it says, 
be carried out in respect of a much wider area than 
that of, say, the County of London. Existing plan- 
ning legislation, it considers, is adequate and unsatis- 
factory chiefly owing to the lengthy and complicated 
procedure involved in town planning and in obtaining 
possession of land for town planning improvements, 
and insufficient powers of control. It is suggested 
that the appropriate Minister should be enabled to 
approve some form of town planning for operation 








of commercial and industrial prosperity to ensure 





without delay and without compliance with the 


dilatory and complicated procedure of the Town and 
Country Planning Act ; rebuilding or redevelopment 
without the authority’s consent should be pro- 
hibited until such time as a scheme is operative ; 
and difficulties caused by existing statutory rights to 
rebuild on old foundations or to the same cubic 
extent, and as to user of buildings on land contrary 
to planning proposals, should be removed. Amend- 
ments of the Town and Country Planning Act are 
recommended, in addition to those involved in the 
above general recommendations, providing, inter alia, 
for town planning to be obligatory in all localities ; 
for no development to take place without prior con- 
sent of the planning authority ; for the inclusion in 
the provisions of a scheme of the siting of buildings ; 
for power to secure maintenance and prevent altera- 
tions and additions, as well as destruction, of buildings 
of special architectural or historical interest ; for 
power to exercise control over the use of land similar 
to that given over the use of buildings ; and for the 
provisions of town planning schemes to apply to all 
land, including that owned by the Crown, Govern- 
ment Departments and statutory undertakings. The 
general conclusion of the Committee is that, in view 
of the large and concentrated amount of work 
involved, reconstruction, with any desired replanning, 
cannot be achieved with the necessary speed by 
existing processes or procedure; it can be carried 
out successfully only if public authorities have 
greatly enlarged and improved powers, which must 
be freely exercised, of control over land and buildings, 
and of compulsory acquisition. 


Electricity, Undertakings and War Conditions 


It is announced by the Electricity Commissioners 
that the Minister of Labour and National Service has 
agreed to bring the electricity supply industry within 
the field of the Essential Works (General Provisions) 
Order, 1941. The scheduling of electricity under- 
takings is to begin at once, and a list of electricity 
undertakings in the various Regional Areas has been 
prepared by the Commissioners and forwarded to 
the Ministry. The Divisional Controllers of the 
Ministry will shortly commence to schedule the under- 
takings and to issue continuing or provisional certifi- 
cates. No applications by individual undertakers for 
entry in the schedule are necessary either to the 
Commissioners or to the Ministry of Labour. With 
regard to the extent to which the Electrica] Installa- 
tion (Restriction on Engagement) Order, 1941, 
applies to the operations of electricity undertakers, 
it has been agreed between the Ministry and the Com- 
missioners that as an electricity undertaking is mainly 
concerned not with the installation, maintenance or 
repair of electrical equipment, but with the supply of 
of electricity, the Order does not apply to the under- 
taking as a whole. While most undertakings are 
engaged to some extent on installation, maintenance 
and repair work, when this is part of the work of the 
staff mainly engaged on the supply of electricity, then 
the Order does not apply to any part of the under- 
taking. If, however, there is a special branch or 
department of an electricity undertaking which is 
mainly engaged upon installation, maintenance or 
repair work, then the Order applies to that department. 


The Glen Affric Power Scheme 


In a Journal note which was published in our issue 
of June 6th, we made reference to the opposition raised 
at the annual meeting of the Association for .the 
Preservation of Scotland, to the Bill which was 
introduced into the House of Commons on Thursday, 
June 19th, by Mr. Johnston, relating to the 
Grampian Electricity Supply Company’s proposed 
hydro-electric scheme in Glen Affric, and some of the 
neighbouring glens in Inverness-shire. It is termed 
the Grampian Electric Supply Company Order Con- 
firmation Bill, and it is required under the procedure 
governing Scottish private legislation to introduce 
such a Bill in order to confirm a provisional order. 
By complying with the statutory obligation, how- 
ever, no implication is made that the measure enjoys 
Government support, and so far no indication has 
been given on the attitude of the Government in this 
matter. Inside the House, however, the outside 
opposition to the scheme has already made itself 
felt, and a motion, it is announced, has been tabled 
by Mr. E. H. Keeling, who is supported by five other 
Members of Parliament—Mr. Neil Maclean, Mr. 
Bossom, Mr. Graham White, Mr. H. Strauss, and Mr. 
Denman. The motion proposes the rejection of the 
Bill in the following terms :—‘‘ That this House, 
while giving due weight to the decision of the Com- 
mission which held an-inquiry in Scotland, declines 
to read a second time a Bill for confirming a scheme 
which is contentious, disturbs the national unity, 
cannot be carried out during the war, and may not be 
suitable or beneficial in the unpredictable conditions 
prevailing after the war.”’ The Bill was read the first 
time and no detailed discussion took place. It will 
be read a second time on the first sitting day after 








Saturday, June 28th. 
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ECAUSE ot the war the British Government 

has become greatly interested in what can be 
got out of a potato, and two potato products 
factories are already in existence—one at Wisbech 
and the other at Skelmersdale—while four more 
are in course of erection. Products from potatoes 
comprise chiefly flour, starch, dextrine, glucose 
and alcohol. In several European countries these 
industries are already well established, their pro- 
gress having been materially assisted by various 
torms of subsidy trom their respective Governments. 
With the increased agricultural activities in this 
country it should soon be possible to have an 
abundance of potatoes for manufacturing purposes 
after the normal domestic demands are supplied, 
although prior to the present war we were scarcely 
growing sufficient to meet these demands. The 
Schwarzbrot (black bread) of the Germans is made 
entirely from their home-grown potato flour, and 
while its appearance and flavour are inferior to 
our wheat-flour bread, the nutritive value of the 
two is said to be nearly the same. One acre of 
land will yield 1 ton of grain or 5 tons of potatoes, 
and allowing for the extra amount of water in the 
tubers, we get 30cwt. of potato flour per acre 
against about 15.cwt. of wheat flour. Since it is 
possible to use up to 25 per cent. of potato flour 
in admixture with wheat flour without greatly 
affecting the quality of bread or pastries made 
from it, the production of potato flour in this 
country becomes an interesting proposition, par- 
ticularly in war-time. Imported potato starch 
(farina), dextrine, and glucose are widely used here 
in the food and textile industries; while power 
alcohol can be made more cheaply from home- 
grown potatoes than from imported molasses. The 
significance of the potato as an industrial raw 
material is exemplified by the fact that in May, 
1940, the Germans restricted domestic consump- 
tion of potatoes to 40z. weekly per person, 
although their acreage sown with the tuber is said 
to have been practically doubled. 


Potato FLour 


Potato tiour differs from farina in that the flour 
contains both the peel and the internal fibrous 
portion of the tuber, whereas the starch has been 
carefully extracted from the fibrous matter. In 
producing the flour, the potatoes are first washed 
free from all soil, &c., then steamed for about 
30 min. under a pressure of about 10 Ib. per square 
inch, after which they pass through a disintegrator 
to convert them to a pulp. A sketch of a plant, 
by F. Jahn and Co., for converting the pulp to 
flour is seen in Fig. 1. The pulping machine 
delivers the pulp from the floor A into a tank, from 
which the rotary pump B sends it in a constant 
stream on to the top of two rotating drums C. 
These are lOft. iong by 4ft. diameter, and are steam 
heated at a pressure of 80 Ib. per square inch, which 
gives a temperature high enough to sterilise the 


The Potato Products Industry 
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selected to withstand the steam pressure, and their 
surfaces are highly finished and polished, but are 
always without any form of plated covering. The 
drums may be fitted to rotate either inwards or 
outwards, the latter direction having the advan- 
tage of automatically throwing off any hard sub- 
stance that may fall between the drums before it 
can damage their surface. A series of distributing 
rollers can be fixed lengthwise along the drum 
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FiG. 2—RASPING MACHINE 


surface to aid in evenly spreading the wet pulp 
in much the same way as the rollers distribute the 
ink on a printing machine. The scraper knives 
are of specially hardened steel, and may be 
adjusted to operate on any part of the drum sur- 
face or at any required distance from it. Accord- 
ing to the rate of feeding of the drums with wet 
pulp and final moisture content required, the speed 





will handle 50 tons of potatoes in twenty-four 
hours. As the tubers are fed to the hopper above 
the drum they are forced against the serrated 
drum surface by two or more steel blocks, which 
are adjustable through hand wheel screws, but 
they cannot be advanced sufficiently forward to 
touch and smash the teeth. It will be obvious 
that a stone or other hard object getting into the 
hopper would instantly destroy the serrated 
surface, so that great care is always taken to avoid 
this. When the blades have done several days 
service they are reversed, because they become 
bent in one direction through use. A sharpening 
device may also be fitted to the machine by remov- 
ing the blocks and this sharpens the blades as the 
drum rotates. Although the rasping machine con- 
verts the potatoes to a relatively fine pulp, it is not 
fine enough for efficient starch extraction, for after 
a certain particle size is attained the teeth cease to 
disintegrate the pulp further and the latter merely 
escapes between the teeth. In some factories this 
coarse pulp goes through a second rasping machine 
equipped with finer teeth, but in general the final 
reduction of the pulp occurs in some form of stone 
mill, which may be of the vertical or horizontal 
type. The essential difference between the rasper 
and a mill in reducing effect is that the rasper 
works by a tearing action and as such it has a much 
bigger output than a stone mill, but the rubbing 
action of the mill is practically necessary to disrupt 
the minute starch cells so that the starch may be 
washed out by water. 

The starch may be washed out of the pulp either 
by means of reciprocating sieves or in a rotary 
starch extractor such as the Jahn machine seen 
in Fig. 3. This consists of a cast iron framework 
supporting a cylinder built up of a number of 
perforated sheet copper or copper gauze sieves. 
Through the centre of the cylinder is fitted a shaft 
with radial arms, to which are bolted four paddle 
boards having brushes at their outer edges adjusted 
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of the drums can be regulated. The water vapour 
coming off the drums from the wet pulp is drawn 
up into the overhead hood by an extraction fan, 
and as the vapour condenses the water trickles 
into gutters arranged around the inside of the hood. 


Potato STARCH 


For the purpose of starch extraction, the washed 
potatoes are first put through a rasping machine 





pulp and also to dry it down to a powder within 
a few seconds. When the film of pulp on the drum 


such as that outlined in Fig. 2, made by Jahn and 



























































FIG. 1—PLANT FOR CONV 


suriace has made practically one revolution, it is 
caught by scraper knives D, which peel it off the 
hot surtace in the torm of flakes, to drop into a worm 
conveyor under the drums. An elevator E then 
delivers it into a dry-grinding and sifting machine 
F, the fine powder thus produced being picked up 
by the second elevator E and conveyed by a hori- 
zontal worm conveyor H either to adjacent sacking 
chutes G or to store. In most cases the steam- 
heated drums are constructed of cast iron specially 
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ERTING PULP TO FLOUR 


Co. This machine comprises a steel cylinder, to 
the surface of which is bolted a series of serrated 
blades, their length and size closely resembling a 
hacksaw blade, having about twenty teeth to the 
inch. The blades fit into slots formed by cross 
bars of steel of }in. width, and are sunk so that 
only the teeth appear above the drum surface. 
The shaft runs in ball bearings at a speed of about 
1000 r.p.m. An average machine has a cylinder of 
about 20in. diameter by 12in. blade width, and 





FiG. 3—ROTARY STARCH EXTRACTOR 


to sweep lightly over the sieve surface. A steel spiral 
is also fitted to the paddle shaft to convey the 
pulp slowly through the cylinder. As the shaft 
rotates the four paddles in turn lift the pulp from 
the bottom of the cylinder and bring it into contact 
with strong jets of water D, dropping it back 
again as each paddle reaches the top of its travel. 
The pulp, diluted with water, runs into the machine 
at A, the fibre portion removed from the sieve by 
the brushes and conveyor spiral passes out at B, 
and the starch and water pass through the sieve 
and out at C. A machine of this type will handle 
about 20 tons of pulp a day. In most cases it is 
necessary to put the starch obtained from this 
machine through a similar machine having finer 
gauze sieves to separate residual fibre which has 
passed the first sieve; while the fibre from the 
first machine may be reground to recover its starch 
content. 

The next stage is to separate the water from the 
starch, and as mechanical dehydration is cheaper 
than thermal methods as much water as possible 
is got rid of by mechanical means before placing 
the starch in a dryer. The older type of starch 
factory still employs long slightly iftclined tables 
or troughs, upon which the starch liquor is run 
slowly at the upper end, the starch gradually 
depositing itself on the table surface, while at the 
lower end of the table clear water runs off. Starch 
deposited on a table in this manner still has a 
moisture content of 45 to 50 per cent., which means 
large-capacity dryers having to be used to remove 
so much residual water. On the other hand, when 


fugal machine the starch can be dehydrated to 
between 28 and 30 per cent. moisture, which makes 
much less work for the dryers. It is true that the 
centrifuges need power to drive them, whereas the 
tables use no power, but this is more than counter- 





balanced by the bigger output of the centrifuges 


the starch liquor is put through a modern centri- . 
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and the lower water content of their product. 
Fig. 4 depicts a modern centrifugal machine, 
by Pott, Cassels and Williamson, of Motherwell, 
Scotland. A novel feature of this type of machine 
is that it is carried on a special “ float’”’ plate, 
which in turn is suspended at three equidistant 
points on vertical bearing posts in which are 
encased steel bearing spindles with a rubber buffer 
at the upper extremity ; this buffer resting in a 
corresponding seating in the bearing post, which 
reduces noise and vibration. Another new feature 
is that the motor driving the machine can be 
coupled direct to the spindle of the centrifugal 
drum, this spindle being an extension of the motor 
shaft. This arrangement allows the motor to swing 
in a natural manner with the centrifugal drum, 
although the oscillating tendencies of the drum 





Fic. 4—CENTRIFUGAL STARCH ORYER 


when carrying an unbalanced load are consider- 
ably curtailed by the new method of suspension. 
The motor is cooled by air drawn in under the float 
plate, the rotor acting as a fan and discharging the 
heated air at the top end and below the bottom of 
the centrifugal outer case. For handling potato 
starch the revolving drum, which is 4ft. diameter, 
would be made up of perforated sheet copper or 
bronze and covered with a layer of filter cloth. The 
cover over the drum is interlocked with the motor 
switch, brake and drum spindle. Thus the cover 
cannot be raised while the machine is running and 
the latter cannot be started with the cover open. 
Where available shafting already exists the direct- 
coupled motor can be dispensed with and the usual 
various forms of belt drive applied. A type of 
centrifuge by Jahn and Co., much used in German 
potato starch factories, is outlined in Fig. 5, its 
chief feature being that it incorporates a device for 





drum. By opening a valve this water is released 
into the gutter C, and when this is clear of the 
drum a hand screw, connected to a blade dipping 
into the drum, is operated so that the blade skims 
off the outer layer of fibre or “ slimes.” This slime 
passes up the chute and into the T-shaped collector 
at the right of the machine. In the centre of the 
T cross piece is a trap door in the base. When this 
is opened the starch outlet is cut off and the slimes 
outlet opened, causing the fibre to pass down the 
chute B for: reworking. When the chute and 
collector are clear of slimes the trap door is closed 
and the blade in the drum brought down almost on 






tor hanging wali paper. Until quite revently che 
production of dextrine wasaccomplished by roasting 
starch at a temperature of 200 deg. Cent. or more, 
which gradually rendered the starch soluble, but 
at the same time discoloured it. More recently it 
has become customary to acidify the starch first, 
and this acidified product can be dextrinised at a 
much lower temperature, and in a shorter time 
without losing its colour. As the proportion of 
acid—generally hydrochloric acid—used for acidify- 
ing the starch is always well under 1 per cent. of 
the weight of the starch, it is not a simple matter 
to distribute it uniformly throughout such a bulk 








FiG. 6—ACIDIFICATION VESSEL 


to the cloth surface to remove the good starch 
which is passed out through the worm conveyor A 
to the dryers. The drying of starch follows the 
principle applied to similar materials, the plant 
for which is well known and needs no comment 
here. Farina is the name given to the dried starch 
after grinding and sifting, and it comes on the 
market as a fine lustrous powder. 


Potato DEXTRINE 
Dextrine is a material intermediate in its 
chemical character between starch and glucose, 
and very often both these products are present in 





emptying the machine without stopping it. This 


commercial dextrine, not because starch and 
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feature permits of a greater output for a given size 
of machine, because it can be continuously 
operated, and power is saved because no excess is 
used in constantly starting up. The drum spindle 
is anchored at top and bottom, running in ball 
bearings, while the brake acts on the underpart of 
the drum, so that its sudden application does not 
affect the spindle. In operating the machine the 
drum is set in motion and starch liquor run in. 
By centrifugal force the starch particles are 
instantly flung against the cloth-covered sides of 
the drum, whereon they form a layer. Any fibre 
which has passed the previous sieving operations 
forms a layer on top of the starch, meanwhile the 
separated water swirls round near the centre of the 
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FIG. 5—ARRANGEMENT OF CENTRIFUGE 
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glucose have been added to the dextrine, but 
because they are members of the same family and 
not easy to separate. The appearance of dextrine 
and starch is very similar, and the main difference 
lies in the solubility of the two, stareh being prac- 
tically insoluble in cold water, whereas dextrine is, 
or should be, entirely soluble. This soluble pro- 
perty of dextrine enables it to be used for many 
purposes for which starch itself is not suitable. 
For example, the British textile trades use thou- 
sands of tons of dextrine every year for sizing and 
dressing fabrics. Similar quantities are used by 
the food industries in which a cheap and soluble 
filling material is required, while amateur home 





FOR DEXTRINE MANUFACTURE 


of starch, but quite good results can be obtained 
by using an atomiser in which the acid is divided 
up into minute particles by air pressure. Three 
chief types of atomiser are in use. One is the jet 
pattern in which the acid—contained in a small 
pressure vessel of bronze—is forced by compressed 
air through a small orifice. The disadvantages of 
the jet atomiser are that the orifice tends to get 
clogged up, requiring frequent clearing, and the 
constant friction of the acid through the orifice 
widens it and ultimately renders it useless. A disc 
atomiser embodies a rotary disc having angular 
projections at the periphery, and the acid, under 
pressure, is directed on to the centre of the revolving 
dise, being projected from the periphery. In a 
third form of atomiser, the acid is forced upwards 
into an inverted cup or bell which throws it out 
again in the form of a fine spray, and in this type 
there are no small apertures to clog or to wear out. 
Two kinds of vessels, by Pott, Cassels and William- 
son, used in dextrine making, are illustrated in 
Figs. 6 and 7, being an acidification vessel and a 
pair of roasting vessels respectively. The acidifier 
is of 2 tons capacity, having a body of Oregon pine 
wood to resist the action of the acid, the ends being 
of cast iron treated on their interior surface with 
an acid-resisting coating. A shaft to which is 
fixed a triple spiral runs lengthwise through the 
lower part of the vessel, being belt-driven through 
gears at the end, which arrangement effectively 
churns up the starch powder, while an atomised 
spray of acid is projected into it from an atomiser 
fixed under the top cover. The vessel is emptied 
by opening the aperture in the base through the 
hand lever. In the dextrine works the acidifier 
would be either placed immediately above the 
roasting vessels (Fig. 7), or alongside them, in which 
latter case a screw conveyor would be introduced 
between the outlet of the acidifier and the inlet to 
the roasters. These vessels—each of which holds 
1 ton of the acidified starch—are jacketed, having 
copper shells, cast iron bottoms, and steel vertical! 
shafts, with specially designed stirrer blades. Hot 
air, not steam, is the heating medium, this being 
created by a blower and a coke furnace. In the 
roasters the starch is first slowly dried at a 
moderately low temperature, for rapid initia! heat- 
ing would hydrolyse the starch, causing a high 
proportion of glucose to form ; but the slow heat- 
ing gets rid of the moisture and the acid vapour 
which would bring about such hydrolysis at 





decorators use it in the guise of cold-water paste 


elevated temperatures. When these vapours have 
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been driven off, the temperature is increased to 
between 140-deg. and 150 deg. Cent., by speeding 
up the blower from the furnace and increasing the 
draught on the latter, and maintained at this for 
one hour or so. The dextrine so formed is next 
cooled by transferring it to a horizontal cylindrical 
vessel with an agitating spiral and a cold water 
jacket. To produce a fine powder from the dex- 
trinised lumpy material it is necessary to grind 
and sift it. 


GLUCOSE 


A general outline of the production of glucose 
has already appeared in these columns (THE 
EncGineer, November 24th, 1933), and its manu- 
facture from potatoes does not materially differ 
from the processes therein described. It may, 
however, be stated that when the crystal sugar is 
required, it is generally necessary to work from 
potato starch and not from the potatoes direct, 
since these contain sufficient impurity to prevent 
crystallisation of the sugar. For glucose syrup, 
however, the tubers themselves form a suitable 
raw material. A coarse pulp is first produced, as 
in starch making, by means of a rasping machine. 
The pulp is then mixed with a small percentage of 
acid and steamed under a pressure of about three 
atmospheres in an autoclave. The resulting weak 
sugar liquor, after being neutralised and de- 
colorised, is evaporated to a syrup consistency. A 
recent improvement in the evaporation of glucose 
liquors has been made by Jahn and Co., which 
comprises a vapour recompressing method for 
economy in steam consumption. The diagram of 
a vacuum evaporator (Fig. 8), which is partly self- 
explanatory, illustrates the idea. Vacuum is 
maintained in the plant by means of a specially 
designed steam ejector, which creates high air 
velocity from the water-cooled condenser. Steam 
jet velocity is further employed as a thermo- 
compressor for entraining in its stream the bulk 
of the water vapour which has been boiled off the 
weak glucose liquor in the main body of the plant 
for use as heat in the same tubular body. This 
strong jet draw maintains vacuum for reduced 
temperature liquor boiling. Some of the vapour 
“bled” from the first evaporative stage may 
proceed to heat a second effect. Thus a small pro- 
portion only of the total vapour boiled from the 
liquor needs condensing by means of cooling water, 





FIG. 7—PAIR OF 


and the amount of live steam from the boiler passing 
into the evaporator through the very small bore 
jets is reduced to a minimum. 


PowrER ALCOHOL 


In several European countries the production of 
alcohol from potatoes has shown a marked increase 
in the past few years. Germany, for example, has 
more than doubled her output, and in 1938 she 
produced 150,000 tons from potatoes alone ; while 
in Italy it is compulsory to mix all petrol with a 
certain proportion of home-produced alcohol. 
Before the demand for power spirit assumed 
such importance, a big proportion of potato 
alcohol distilleries on the Continent were 
producing potable spirits for conversion—by 











colouring, flavouring, and seasoning—into so-called 
whisky. 

In preparing potato spirit the raw material is 
a coarse pulp, obtained by -rasping the washed 
tubers. The pulp is steamed under a pressure of 
about 40 Ib. per square inch in an autoclave, which 
has the effect of gelatinising the starch and render- 
ing it more suitable for the action of malt. The 
latter is similar to brewer’s barley malt, but it 
possesses a greater diastatic activity by reason of 
slight variations in the method of its’ manufacture. 
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Vapour Separated 
from Liquid 
Vapour Boiled off 
from the Liquid is Used 
Toward Heating 


Boils Over at 140°F 


Vacuum in the Steam Space 
i.e., Heat is Applied at Only 
180°F to the Tubes Through 
which the Liquid Travels 


As a motor tue! the trace of water tound in com- 
mercial alcohol is not a serious drawback, for it 
does not appreciably affect the efficiency of an 
internal combustion engine. Vapour tension of the 
fuel is an important tactor, and the presence of 
minute traces of water does not greatly affect this 
value. For example, at zero Centigrade and also 
at 10 deg. Cent., the vapour tension (in millimetres 
of mercury) of 100 and 90 per cent. alcohol is the 
same, viz., 12 and 24 respectively. But at higher 
temperatures the vapour tension of 90 per cent. 
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FIG. 8—-VACUUM EVAPORATOR FOR GLUCOSE MANUFACTURE 


When malt is added to the gelatinised pulp, under 
specific temperature control, the amylase con- 
stituent of the malt breaks down the starch into 
dextrine. Two other active constituents of the 
malt—dextrinase and glucase—then convert the 
dextrine into a mixture of sugars, maltose, and 
glucose. From these sugars alcohol is produced 
by fermentation with yeast or other agent. The 
active properties of yeast are due to an enzyme, 
maltase, which converts maltose to glucose, and 





OEXTRINE ROASTERS 


to zymase, which converts the glucose into alcohol. 
Yeast itself is capable of acting only on the sugars 
maltose and glucose, so unless the malt has pre- 
viously done its work and completely broken down 
the starch, first to dextrine, then to sugar, some loss 
will occur. In practice, such loss does occur, for 
the thedretical yield of spirit is 56-8 per cent. of 
the starch in the pulp; but seldom is more than 
51 to 52 per cent. obtained. The liquor resulting 
from the action of the yeast is known as “ wash,”’ 
and generally contains from 6 to 8 per cent. of 
alcohol. To separate the latter from the water 
and other constituents the wash is put through dis- 
tillation columns which produce 97 to 98 per cent. 
alcohol in one passage of the wash through the 
plant. 








alcohol is slightly lower than that of absolute 
spirit ; at 80 deg. Cent. the figures are 810 and 782 
respectively. Compared with petrol and benzol, 
the vapour tension of alcohol is very low; at 
zero Cent. the figures are :—Petrol (an average 
fuel), 46; benzol, 26; alcohol, 12. So that to 
run a petrol engine efficiently an alcohol alone 
several adjustments have to be made, such as 
adjusting the carburetter float to suit the specific 
gravity of the spirit. The latter also needs only 
about 60 per cent. of the air required for the com- 
plete combustion of petrol, while the compression 
pressure in the engine must be approximately 
doubled for alcohol. From tests carried out by 
investigators it is found that when an engine is 
properly adjusted to run on alcohol the latter fuel 
gives about the same efficiency and economy as 
petrol ; but one big disadvantage of alcohol when 
used alone is that the engine must be heated by 
blow-lamp or other means when starting up from 
cold. Alcohol finds its chief outlet for power 
purposes in admixture with petrol, and about forty 
different countries now use it in this form, including 
Great Britain. For high-compression engines, as 
in aircraft, an alcohol-petrol blend is specially suit- 
able, because it has a high anti-knock value 
and latent heat tactor, which prevents overheating 
of the engine. In these days of heavy horsepower 
tax on car engines, an alcohol-petrol blend is advan- 
tageous, for the anti-knock is higher than the com- 
pression ratio needs of any make of car, and car 
manufacturers may by increasing compression 
ratios obtain a bigger output from a specific size 
of engine or cut fuel consumption by using a smaller 
engine. 

A ton of potatoes with 20 per cent. starch content 
will yield about 25 gallons of 97 per cent. spirit, 
so that with potatoes at 40s. a ton, the tubers tor 
a gallon of spirit would cost about ls. 7d.; but at 
30s. a ton the cost becomes ls. 2d. It would be 
necessary to add about 50 per cent. to this latter 
figure to cover manufacturing costs and a margin 
of profit, which brings the alcohol to ls. 10d. a 
gallon. The necessity for a cheap supply of 
potatoes if potato alcohol is to compete with 
normal petrol prices is therefore obvious. 








Bic Ropeway tN SweDEN.—The longest ropeway in 
Europe and probably the largest installation of its kind in 
the world, taking into consideration its carrying capacity, 
is being constructed in Central Sweden. It is 28 miles in 
iength and will have a transport capacity of 70U,0U0 tons 
a year. This ropeway will be used for the transportation 
of limestone from the quarmes to a new cement 
factory. Not only will the 550 wagons which are 
to be run on the line be conveyed without the use of 
human !abour, but they will also be filled and emptied auto- 
matically. ‘The pillars that are to support the sine have 
all been erected, and the cable has been mounted over part 
of the stretch. Nordstréms Linbaner is building the plant. 
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The Oil Situation in Russia 


By “OILFIELD ENGINEER ” 


LTHOUGH notes on the oil production in 
Russia were included in an article entitled 
‘The Oil Situation in the Middle East,”’ published 
in this journal on May 23rd, the opening of the 
Nazi offensive—fully anticipated in the article 
mentioned—renders a full survey of the Russian 
oil industry very interesting. 
The total production of crude oil in Russia 
during 1939 was 30,000,000 tons—and the inad- 
vertent error in stating Russian production, in 
our issue of May 28rd, as 4,433,000 tons is the 
subject of a correction in these columns. 
Only a slight increase in output is estimated 
for 1940, owing to lack of modern drilling equipment 
with which to develop many areas which have 
been thoroughly checked by geophysical and geo- 
chemical methods as being potential oil-producing 
territory. It is this lack of good drilling equipment 
which has been one of the main reasons why the 
Nazis have not been able to obtain greater supplies 
of oil from Russia. Another reason, fully dis- 
cussed later in this article, is that transportation 
facilities from Russia towards the European 
countries occupied by the Nazis are insufficient to 
carry greater volumes of oil. 

The main thought in the minds of many people, 
however, when hearing of the German attack on 
Russia, has been whether the Nazis will gain further 
supplies of that lifeblood of modern war—oil. 
Careful consideration of this question results in 
the conclusion that although some small quantities 
of oil may fall into their hands, there is little or no 
possibility that the occupation of the main oil- 
producing areas of the Caucasus will result in 
Hitler gaining sufficient quantities of oil to enable 
him to carry on the war for an indefinite period. 

Again we would stress the fact that crude oil is 
useless until it is refined, and that refineries are 
very easily destroyed. Invasion is no new expe- 
rience for Russia, and the main reason for the 
retreat from Moscow by “ invincible ’’ Napoleon 
was that the retreating Russians laid the fertile 
country waste. The Russian forces—fully mech- 
anised—and appreciating to the full the fact that 
the Germans must, over the majority of the 1800- 
mile-long fighting front, bring up oil supplies over 
long distances, will make a special point of destroy- 
ing every oil storage depét, every refinery, every 
oil well, together with equipment, which may fall 
into the hands of the Nazis, no matter how swift 
may be the advance of the Panzer divisions. 

The lesson of France, when the Germans were 
able to advance with the aid of seized petrol and 
oil supplies, has not been lost on the ‘Russians, 
who, it must be admitted, number among their 
virtues the ability to learn from others. 

Some reports have stated that there are “ vast 
stores’ of petrol and of lubricating oil, together 
with diesel oil, scattered throughout the mech- 
anised farms of the great Ukraine and Bessarabia 
cereal regions. Doubt is cast on such assertions 
by a report—now confirmed—first appearing in 
the Schweizerische Zeitung to the effect that an 
agreement to furnish 30,000 tons of petrol was 
signed between the Soviet Government and some 
Roumanian oil companies in March of this year. 
The petrol was required for Bessarabia and the 
Ukraine, and as soon as the agreement was signed 
the Russian tankers, ‘“‘Zergo”’ and ‘ Moscow,” 
commenced loading at Constanza. It is considered 
that the Russians, fully aware of the fact that an 
attack by Germany might be made at any moment, 
have deliberately kept their oil storage in vulner- 
able areas to as low a level as possible, and the 
purchase of petrol from Roumania, for use in 
districts very easily reached by sea shipments 
across the Black Sea from the two great oil ports 
of Batoum and Tuapse, would certainly indicate 
that the Russians have little in the way of oil 
products to spare for export to Germany. 

The quantity of over 30 million tons of oil per 
year is admittedly considerable, but the rapid 
growth of the use of Army mechanical transport, 
of the Russian Air Force, and of industries, as well 
as of domestic transport, calling for great supplies 
of oil products, makes this huge volume of indig- 
enous oil output barely sufficient for domestic 
consumption, and for the building up of sufficient 
reserves for the great armed forces of the Soviet. 

Even had transport been available for the ship- 


‘ 


sacrifice some of their own requirements to have 
shipped more than the estimated 500,000 tons per 
year of oil products to Germany. 

Russian crude is generally of very high quality, 
producing a good lubricating oil and certainly 
better-grade petrol than can be obtained from the 
German synthetic oil plants or from Roumanian 
crude oil. It is believed that the exports from 
Russia to Germany covered mainly lubricating 
oil, of which vital commodity the Axis has been 
very short for many months. 


TRANSPORTATION 


The question of transport to Germany is well 
worth detailing, as, with the destruction of 
refineries in Russian territory overrun by the 
Nazis, the only way in which Hitler can hope to 
use the great quantities of crude oil which may be 
available will be for the crude to be sent to 
European refineries. 

The German manufacturers of refinery equip- 
ment are hard put to it to cover requirements for 
repairs to the Axis refineries so thoroughly battered 
by the R.A.F. during the past year. There is, 
therefore, little prospect of the Nazis being able to 
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OILFIELDS IN RUSSIA AND MIDDLE EAST 


transport refinery equipment over vast distances 
to occupied oil-producing areas, and thus refine 
the crude oil on the spot. : 

This point is well worth noting, as it means that 
the advancing German armies—should they succeed 
in penetrating deep into Russia—will have to 
rely on ever-increasing lengths of lines of com- 
munication, to keep their mechanised forces and 
Luftwaffe supplied with oil products. 

In our article of April 18th regarding Roumanian 
oil, it was pointed out that although over 14,000 
tons of oil products were produced in that country 
per day, less than one-half of this quantity could be 
transported to Central Europe, as the peacetime 
exporting point on the Black Sea, Constanza, 
handled 85 per cent. of the total oil products. 

The transport situation in regard to Russia is 
very similar. Exports of oil and of oil products, 
which rapidly dwindled during the past few years 
owing to increased domestic demand, and inability 
to boost crude production, were made mainly from 
Batoum and Tuapse, both Black Sea ports. The 
map shows Batoum to be connected with the great 
Baku-Azerbaidjan oilfields by pipe line. There are 
actually two pipe lines connecting Baku with 
Batoum, one carrying crude oil and the other used 
for petrol refined in the Baku plant. Tuapse is at 
the end of the pipe line system commencing on 
the Caspian Sea at Makhachkala, and traversing 
the great oil belt at Grozny. ; 

Both these ports were, of course, invaluable for 


where there is a refinery, and to Kherson, a few 
miles from the Black Sea, on the banks of the River 
Dnieper, where another refinery is situated. 

The railways of Russia—considered by some 
authorities to be overloaded to three times the 
traffic normally carried on British or American 
lines—can only handle part of the oil traffic from 
the Caucasus, the new fields of Romny and Poltava 
in North-East Ukraine, the Emba district, and from 
the Bashkiria and Izhma-Ukhta oil regions of the 
Ural-Volga territory. According to published 
estimates, railway tank car capacity on the Russian 
system amounts to around 500,000 tons, and the 
distances to be traversed, over crowded lines, must 
limit the annual oil tonnage carried by tank cars. 

It is the inland waterway system, very highly 
developed, which carries the main load of oil 
supplies for domestic consumption, and those pre- 
viously sent to Germany. Only two railway lines 
connect the oil areas of Russia with Eastern Ger- 
many, the route from Odessa vid Lemberg, and the 
line from Rostov-on-Don, vid Kiev and Lublin to 
Warsaw and East Prussia. 

One waterway is up the River Bug to Brest- 
Litovsk, and another is up the River Dnieper, by 
canal to the River Pripet, and thence to Brest-. 
Litovsk. These are the only routes by which river 
oil transport towards Germany could be made 
but they, like other Russian waterways, are frozen 
for almost six months of the year, and capacity is 
limited. Other water -routes, for domestic oil 
supplies, carr’ed by the Russian river tanker fleet 
estimated to have a total capacity of nearly 600,000 
tons, are up the rivers Don, Volga and Ural. The 
Volga route, starting from Astrakhan on the 
Caspian Sea, goes vid the Gorki canal, and the 
northern waterway network, to Leningrad, and 
thus serves the Baltic States, now part of the 
Sov'et Union. 

The comparatively long distances over which the 
river tankers and barges must travel, and the open 
season of not much more than two months, restricts 
the annual carrying capacity of the Soviet oil fleet, 
especially when one considers that an average 
round trip takes nearly two months. 

It is therefore not difficult to see that the Nazis 
—should they succeed in occupying important 
crude oil-producing areas in the Caucasus—must 
also capture most of the river fleet intact, if the 
crude is to be transported to Germany for refining. 
It is possible that efforts may be made to ship crude 
across the Black Sea to Roumanian refineries, now 
operating at less than one-half capacity, but the 
difficulties facing the Nazis in transporting oil 
supplies in Roumania have already been fully 
detailed in these columns. 


LEMBERG OIL 


There is one oil area, under Soviet control, which 
may result in the Nazis gaining fresh supplies, and 
that is the former Polish oilfield region of Lemberg 
—reported to be the object of fierce German 
attacks. Most of the 7000 tons per day of crude 
oil—of good quality—produced from former Polish 
fields comes from many hundreds of small wells in 
the Lemberg area, in which there are also many 
refineries. The comparatively great number of 
producing wells here will be an obstacle in destroy- 
ing all crude oil production near Lemberg, even 
though the refineries may all be demolished by the 
Russians, should they be forced back. 

Crude from the Lemberg district will not have 
to be transported very far to refineries in Central 
Germany—should these plants not be destroyed 
by the reputedly formidable Red bomber force. 
This is the only point where the Nazis can hope to 
gain crude oil which can be of any real service to 
them in the prosecution not only of the Russian 
campaign, but of the war in general. 

The surplus Roumanian products are, of course, 
of considerable advantage to the Germans in their 
attacks on the southern part of the long fighting 
line, but successful advances will mean lengthening 
lines of communication, and increasing difficulties 
in the supply of oil products to forces confronting 
opponents far more formidable than‘ the Poles. 

The Russians have planned their strategy 
towards the holding of a line in the Ural region, 
should they be driven back behind the River Volga. 
War industries, and vast supplies of oil products, 
have been concentrated in this comparatively 
remote area. In line with this strategy, the oil- 
fields of the Ural-Volga area have been fairly well 
developed to provide a steady supply of oil products 
in the event of war against Germany. 
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‘The main oil-producing area is still in the 
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tion of this area does not necessarily mean that 
the Nazis are able to use the crude oil which may 
fall into their hands. Increasing domestic require- 
ments, during the past few years, have called for 
intensive exploitation of the Caucasian fields, many 
of which were great producers long before the last 
war, during which so many British oil companies 
operating in Maikop, Grozny, and the Baku district 
were dispossessed. Deeper sands have been found 
in many of these old fields, especially on the 
Apsheron Peninsula. The structure was traced 
to Artem Island, in the Caspian Sea north of Baku, 
where considerable drilling has been done by rigs 
situated on the coastline, erected on special barges, 
or on substantial piling structures. By means of 
“directional drilling ” rigs located on shore can 
penetrate formations lying beneath the sea bed, 
the drilling string being deliberately and carefully 
turned off, at a predetermined angle, and at a 
specified depth, by this now widely practised 
method. 

The same sand, developed at Artem Island, has 
been found at Ilyich Bay, which is close to Bibi- 
Eibat, a name familiar to many with former 
interests in the Baku area. It is reliably reported 
that a well at Ilyich Bay was drilled to a depth of 
over 7000ft. last year, with an initial production of 
more than 200 tons per day. 

This success proved up a considerable area 
along the shores of the Caspian Sea, and drilling 
operations have been carried out not only along the 
shore line, but also on rigs mounted on piling set 
more than a mile from the coast. 

The Baku area comes under the main area named 
Azerbaidjan, controlled by one of the many Soviet 
Oil Trusts organised to handle the many vast oil- 
field districts. Further recent successes in Azer- 
baidjan are reported at Kala, and in North 
Surakhany, where a very high-grade crude—well 
known to oil men as “ Surakhany White Crude ’’— 
has been discovered in deeper sands. 

Siazan, on the Caspian Sea, is a comparatively 
new producing area of the Azerbaidjan Oil Trust. 
Reports state that the area is so vast that a new 
oil trust is being organised to handle the district. 
Crude with a very high petrol content has been 
found at Siazan, after exploitation work dating 
back to 1928. 

Farther north in the Caucasus, Grozny is the 
centre of oil activity. Very steeply inclined forma- 
tions retarded deeper drilling in this area, but new 
and ingenious drilling methods, based on “ direc- 
tional drilling,’ have enabled successful wells to 
be sunk to new low levels in a strata reported to be 
almost perpendicular. A very important new field 
at Oisunger, 40 miles east of Grozny, is reported, 
with a well producing 300 tons of high-grade crude 
oil per day from a depth of 5000ft. Being near the 
Makhachkala-Grozny-Tuapse pipe line, this new 
field has an outlet for the crude now reported to be 
produced from several good wells. 

The main point of interest in Russian oil pro- 
duction is the Ural-Volga area, which will play a 
very important part in the war between Germany 
and Russia. Ivanova, near Moscow, and Penza, 
west of the Volga, were new fields opened up as the 
result of a producing structure found at Syzran, 
on the River Volga. A refinery has been erected 
at Syzran, on this most important waterway. 

Between the Bashkirian area, which includes 
the important fields of Tuimazy, Sterlitamak and 
Ishimbaevo, linked by pipe line with the refinery 
at Ufa, and Syzran, a new oilfield at Buguruslam 
has been found. Reports state that considerable 
production of a good grade of crude has been found 
at very shallow depths, and that the producing area 
is considered to be very extensive. 

The Emba region, near the mouth of the Ural 
River, in the southern part of the great Ural-Volga 
area, includes very productive fields at Iskine, 
Dossor, Makat, and Koschagil. A pipe line running 
from Gurlev, at the north end of the Caspian Sea, 
into which the River Ural runs, connects the Emba 
region with Orsk, a refinery town, near which the 
fields of the Akhtiubinsk area are also linked. 

Ukhta and: Izhma, up near the Barents Sea, are 
believed to be very important oil and gas producing 
areas, which materially assist in meeting the 
demands of the newindustrial area which has sprung 
up in the Ural region. 

In the Ukraine, oilfields at Romny and Poltava 
are now well established, and indications go far to 
show that North-Eastern Ukraine is likely to 
become one of the many important oil producing 
regions of the U.S.S.R. 

Intensive surveys of the mineral wealth of the 
Soviet Union have resulted in oil being discovered 
at Nebit-Dag, in Turkmenistan ; at Uzbekistan, in 
Mid-Asia ; Tavdinsk, Siberia ; Tolbinsk, Yakutia ; 





Ayano, Sea of Okhotsk, as well as in many other 
areas. The domestic requirements of a Soviet 
Russia much more highly mechanised than at 
present, seem to be well covered by present and 
potential oilfields, and every credit must be given 
to the Russian Government for the manner in 
which hundreds of young engineers have received 
thorough training in all branches of the petroleum 
industry. 





It is only the stupidity—not unknown outside 
Russia—which resulted in abortive efforts to 
employ the heavy industry for the production of 
equipment for oil drilling and refining, instead of 
purchasing such equipment from the home of 
modern petroleum development—the United States 
—that has retarded a more rapid expansion of the 
Russian oil industry, the eventual potentialities 
of which can only be the subject of speculation. 
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the Editor 
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A “ GO-AS-YOU-PLEASE ” TECHNOLOGY 


Sir,—Two or three letters under the above heading, 
published in your columns during March, have greatly 
interested me. For some time I have realised the 
“untidy ” state of the terms and nomenclature of 
the subject of strength of materials, and have in a 
small way tried to improve matters. It is therefore 
encouraging to know that others are thinking the 
same way. 

The present state of the subject has its roots in the 
past, and is due, fo doubt, to its piecemeal growth 
during the last two centuries. That is, however, no 
reflection on the pioneers who were exploring what 
was to them a new field, any more than it is a reason 
why we who are alive to the present need should not 
try to straighten things out. Those who are satisfied 
with the subject as it is and to whom consistency of 
names and terms makes no appeal, will not be 
interested in any case. 

It seems that the terms calling for review vary con- 
siderably in their standing. They range from those 
whose meaning is well understood to others which, 
either from our failure to give them precise defini- 
tions or our lack of knowledge of the true character 
of their subject-matter, remain uncertain and vague 
in their meaning. Regarding this aspect of the 
matter, the following quotation from Trench, “‘ Study 
of Words,” is apposite :—‘‘ The success and enduring 
influence of any systematic construction of truth, be 
it secular or sacred, depends as much upon.an exact 
terminology as upon close and deep thinking itself. 
Indeed, unless the results to which the human mind 
arrives are plainly stated and firmly fixed in exact 
phraseology, its thinking is to very little purpose in 
the end.” Our aim in dealing with any particular 
part of the subject should therefore be to clarify our 
ideas on it, then to give it a well-defined name—either 
old or new, as the case requires—thereby fixing both 
the meaning and the name. 

May I, however, without wishing to revert to the 
over-conservative, put in a plea for due consideration 
to be given before new terms are introduced ; other- 
wise, we may, at the best, substitute terms which are 
no better, or, at the worst, perhaps from a multitude 
of counsel substitute one confusion for another. The 
clarification of ideas referred to above requires a 
fairly thorough knowledge of the subject. Things 
which appear as anomalies to the newcomer are not 
always so when better understood. 

Coming now to certain details, why, may I ask, 
should we not be content to speak of hardness results 
as “ Brinell (or ball) hardness” and ‘“ Vickers (or 
diamond) hardness,” without the addition of either 
“number” or “stress”? The result is certainly 
not a number, but, while it has the dimensions of 
stress, it is by no means a simple stress. Another 
example of untidy nomenclature, not mentioned 
hitherto, is given in the usual designations of the 
elastic constants of tension and shear, 7.e., “‘ Young’s 
modulus” and “ modulus of rigidity,” the former 
suggestive of a proprietary article, and the latter 
that rigidity is a property peculiar to shear actions ! 
“Tensile modulus ” and ‘“‘ shear modulus ”’ are self- 
explanatory, simple, and straightforward. 

That brings me to certain requirements which, I 
submit, should be borne in mind when introducing 
new terms. They should :— 

(a) Indicate their meaning. 

(b) Be distinctive. 

(c) Be concise. A 
All these requirements are exemplified in the above 
suggestions. 

The expression “‘ nominal maximum stress ” has 
been put forward in place of “ultimate tensile 
stress.” This substitution is to be preferred up to 
a point, but to make it distinetive the word “ tensile ” 
must be added, and then it fails to be concise. I fear 
that in these days of brevity and “ clipped English,” 
such changes may not find general favour. 


conditions, and service transport difficulties. 





While on the subject may I add that I am dis- 
turbed to find such a respected body as the B.S.I. 
perpetuating such an anomaly in connection with 
the hardness test as the P/D? ratio. This is akin to 
the power/weight ratio so beloved of engine builders. 
The word “ ratio ” is defined as a comparison of like 
quantities, is expressed by a number, and therefore 
cannot correctly be used in either of the cases 
mentioned. 

The references by your correspondent Mr. Hugh 
O’Neill to Miss Elam’s work requires some wider 
study before its implications are fully appreciated, 
but it is a reminder that the subject is never standing 
still, Terms and meanings fixed to-day may not 
suffice to-morrow. But we may hope that some will 
last long enough to have been of real value before 
they are discarded. Cuas. H. HELMER. 

London, 8.E.10, June 4th. 


ENGINEERS AND SCIENTISTS 


Sir,—I write to you as the public upholder in many 
articles of the dignity and honour of the engineer. 
I am fed up with the public adulation given by Cabinet 
Ministers to the scientists, to the complete neglect of 
the engineer. Without doubt great honour is due to 
our scientists, but without the labours of the engineer 
their scientific discoveries could never be put into 
a practicable form in which alone they are of use to 
mankind, armed or disarmed. The trouble is, I 
think, due, as you have pointed out, to Cabinet 
Ministers and other vocal emanations of Government 
being surrounded by eminent scientists, headed by 
such obvious personalities as the President of the 
Royal Society, and these people having the ear of 
heads of Government, give undue prominence to the 
work of their own people. There is no vice in 
this, except that there is no body of prominent engi- 
neers to whisper into the other ear of Cabinets and 
high authorities the part taken by the engineers. 

In short, there is no balance. It is like a combined 
warlike operation, where one arm alone is allowed to 
claim the full credit for the work of all three services. 
The Cabinet is most scrupulous in allowing all three 
fighting services to issue their own version of the 
operation, and so the public is able to form its own 
opinion of the relative parts played by each service in 
the satisfactory completion of the combined affair. 

Such a course is not taken when a new weapon is 
produced, as instanced by the dope given out by 
Ministers and others in connection with radio 
location. Without engineers to turn the scientist’s 
ideas into workmanlike machines and without the 
help of the technical services to operate the machines, 
there would be no means of utilising the idea against 
the enemy. 

Engineers are involved throughout the develop- 
ment, otherwise there would not be supplies in suffi- 
cient quantities to meet the needs of the troops. They 
have to overcome great manufacturing difficulties, 
and make the idea work in practice under service 
They 
have to ensure that the idea is produced in such a 
form that the available personnel can operate it 
under service conditions. Some of these engineers 
are military personnel, Army, Navy and Air; others 
are civilians. The clothes they wear cannot conceal 
the fact that they are engineers. 

Then the military must take up the idea, and work 
out a system of operating it to the best tactical 
advantage. This means long planning, great organisa- 
tion: The training plant or sets, the schools, and the 
collection of the right sort of personnel to train in the 
right places. A new technique may have to be worked 
out for operations in which the new weapon will be 
utilised. The military have a very big part to play 
in introducing the weapon, not the least of which is 
the time factor, 7.¢e., they must be ready in a fairly 
long-term programme to make the best and earliest 
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use of the weapon when it is placed in their hands. 
Lf they start to use it too soon when available, only in 
penny numbers, they may lose the element of surprise, 
eg., aur first use of tanks. If they are too late and 
slow, the enemy may forestall them. 

No, while the scientist has produced the idea of 
radio location, the credit of our being able to use it 
must be shared by both engineer and military, who 
have taken a long view of its possibilities since it was 
first brought to light. 

Let us take as an example any war we entered 
equipped only with bows and arrows. In the early 
stages scientists discovered a substance called gun- 
powder, a material of which there was some slight 
scientific knowledge before the war started. Another 
group of scientists had discovered the effect of a high- 
pressure discharge through the blow-pipe used by 
certain Colonial troops. These two branches of science 
were brought to the notice of the head wagers of the 
war. Unless these latter had had the insight to 
visualise the potentialities of a new weapon which 
could emanate from the dual discoveries there might 
never have been rearmament during that war. 

Fortunately, the military were receptive of new 
ideas; in fact, some were much too “ wishful 
thinkers ’ and were all in favour of throwing away 
the bows that had guarded the country for years on 
the assumption that firearms would be flowing from 
the factories in streams like wheat from the next 
harvest. 

Happily, wiser counsels prevailed. The scientists 
were told to run away and confer with the engineers 
as to the form the new firearm would take, how 
materials were to be found, how rifling machines were 
to be built, and whether existing bows could be 
turned into the butts of the new rifles. From these 
confabulations the pieces of string showing the 
scientific idea were converted into. a practicable 
article that the troops would not break up in use and 
which would not clog up with mud in winter trenches 
and billets. Brutal touches by the practical 
engineers ! 

Then the factories, already full with orders for 
halberdiers’ equipment, had to be turned over to the 
manufacture of the new arm in sufficient quantities 
for an offensive that would be dated by the exertions 
of the factory workers. Of course, little troubles 
arose to delay the new programme of manufacture. 
No one had ever made a sight before, and, believe me, 
these are mighty hard to make if one has only manu- 
factured suits of mail before ! 

Then another troublesome scientist discovered 
ballistics, and the question arose, should the great 
offensive be delayed till this new science had been 
developed sufficiently, or should the weapon be 
fought in its stage of partial development 7? 

Fortunately, the military put their foot down and 
said zero hour is zero hour. Keep ballistics up your 
sleeve for our next little war. 

Meantime the military had to take their coats off 
to be ready to fight with the new rifle. First of all, 
were they to continue their planting programme for 
ash to build future bows ? A long-term decision this. 
Next, new ranges had to be provided, since the rifle 
fired at 1500 yards instead of 150. Then a new class 
of operator had to be selected and trained. Strong- 
i-the-Arm had to be replaced by recruits with long- 
range eyesight for the 1500-yard weapon. Should 
bayonets be added to the rifle or should the halberd 
be carried as well ? How soon could the old bowmen 
fight their new weapon successfully after its receipt ? 
Who were to be taught to act as instructors ? Should 
the scientists keep all their early models or should 
some go to the new training ranges ? 

Scientists alone? No. A team. Scientists, 
engineers and military. A team; each member his 
job. A trinity, with all that that implies ! 


June 23rd. R. E. 


PREPARE NOW 


Str,—For what ? The maintenance of our export 
trade and also for the post-war economic drive and 
the sudden and drastic change which is inevitable on 
the declaration of peace. Peace in hostility but not in 
trade. Those who are our helpers now will become 
our opposition. 

The problem should be given full consideration 
without delay, so that the slump similar to our last 
can be avoided and therefore the unemployment 
averted as much as possible. 

Stagnation has already been created in many of 
our prosperous peacetime trades, and therefore it is 
our duty now, in spite of war pressure, to find new 
stimulus and ideas for our national industries, 

This could be greatly helped by the encouragement 
of every source of inventive talent and placing it 
before our industry through an unbiased channel. 


tracts can be prepared ready to be put into operation 
at the right moment with the least delay. 

This work should be done by the older brains of the 
country who are not keen on taking an active part 
in the conduct of the war, but who, through their past 
experience, are eminently suitable and would be only 
too willing to take on work of such national import- 
ance, especially as the results would expand further 
on the establishment of peace throughout the British 
Empire and therefore the world. 

Such an organisation has been proved possible and 
useful, when it got the right backing, both in Ameriea 
and Japan. Japan’s activities have luckily been 
diverted by war, as the results of their developments 
might have been worrying to us when the cost of their 
skilled labour had been set up against ours on a basis 
of mass production. In America the Mellon Institute 
is the organisation. This, since it received proper 
financial support, has done endless research for the 
benefit of invention and works in a colossal building, 
turning work away. A similar body could be formed 
in this country, which, if run on similar lines, could 
grow to a much greater size and become the nerve 
centre of the trade of the British Empire. Its 
members would be inventors and commercial firms 
who would be brought together by correspondence, 
interviews and exhibitions in our industrial centres, 
the result of which would so strengthen and elevate 
the position of the inventor in all classes that many 
more ideas would be put forward and our industry 
benefit accordingly. 

Such exhibitions have already been held in our 
industrial centres and, in spite of the poor class of 
exhibit, generally have proved a success and created 
an interest. One held in Sheffield attracted an 
attendance of 30,000 in ten days and ran at a profit 
of over £600. It is true that only 10 per cent. of the 
ideas submitted are worth investigation, but every 
now and then one is found that creates a new or 
revives an old industry to the benefit of several 
thousands in a few years’ time, thus making the rest 
of the investigation work worth while. 

Preparing for the last war, the Germans knew the 
value and strength of inventive talent, as was shown 
hy the Key Industries Exhibition held in Westminster 
afterwards. There were shown some of the essential 
items needed in wartime, such as magnetos for aero- 
planes and lorries, heat-resisting glass for miners’ 
lamps, optical glass for ranging instruments, tungsten 
steel powder for armour plating, &c., which were sold 
at a false value through secret Government subsidy 
to the rest of Europe for years before the commence- 
ment of hostilities, so that when the latter was 
launched their opponents would not be able to supply 
themselves with the additional quantities suddenly 
brought into demand by the expansion of war equip- 
ment without initial experiment and design carried 
out by the inventive brains of their countrymen. We 
had to mobilise our inventive talent during hostilities 
and discover and design these necessities, which we 
did under great difficulty. The results have remained 
better ever since, as has been proved by this war, 
but new ideas have had to be found again at short 
notice. 

Such an organisation would not interfere with our 
existing organisations, but would soon work in 
co-operation with them, asking for their assistance and 
advice on standardised lines and submitting the 
results of its work to them for their investigation and 
the benefit and interest of their members. All our 
trades and professions would benefit likewise. An 
experimental station would be set up for the investiga- 
tion, advancement or correction of new ideas, which 
would soon grow in size to-become self-supporting 
financially. 

The annual expense of such an organisation to 
start with would be under £10,000 per annum, and 
this sum would easily be covered by about four 
exhibitions per annum in various industrial centres 
and a membership of about 3000 inventors and firms 
on a subscription of £2 2s. to £5 5s. per annum, 
according to the services rendered. 

Now is the time to launch such a scheme, especially 
as there is so much latent foreign talent in the country 
through evacuation and the stagnation of Continental 
trade, which could be used for the expansion of 
existing and the creation of new trades which would 
be establishing a great benefit both for the present and 
the future throughout this country and eventually 
the British Empire. ARRoL More. 
June, 1941. 








Naming 4 New Minprau.—The U.S. Geological Survey 
has announced the discovery in South-Western Wyomin 

of a new mineral, which has been named “ Bradleyite,” 
in honour of Wilmot H. Bradley, senior geologist in the 
Survey. It is deseribed as anhydrous and composed of 
@ one-to-one molecular ratio of sodium orthophosphate 


Sixty Years Ago 





HIGH-SPEED STEAMSHIPS 


RECENT proposals for the construction of a fleet of 
high-speed Atlantic steamers, the launch of the 
“City of Rome” and the building of gigantic ships 
by the Guion and Cunard companies all pointed, so 
we wrote in our issue of June 24th, 1881, to a desire 
to place England and America virtually closer 
together than they then were.. Most of the conditions 
to be fulfilled, we continued, were now perfectly 
uriderstood. An average speed of at least 20 miles 
an hour was required. It was known that such a 
speed could not be realised with vessels of less than 
5000 tons displacement and it was nearly certain 
that much more would be required. The express 
Atlantic steamer of the future would thus have to be 
a vessel of enormous engine power. At the same 
time, there were great difficulties in the way of 
utilising 14,000 or 15,000 I.H.P. at sea. While the 
conditions of success were known, the means of 
securing those conditions had not been settled. 
Froude had shown that eddy making and skin friction 
were responsible for very nearly the whole of the 
resistance of a ship. Those two factors depended 
very largely on the shape of the hull. It seemed 
probable that no further progress was possible in the 
direction of reducing the resistance of ships so long 
as we adhered to existing models. These comments 
led up to a description of a design of ship prepared 
by Captain C. G. Lundborg, a Swedish naval archi- 
tect, which seemed to us to be full of promise. The 
main body of the ship, we explained, was designed to 
divide the water horizontally instead of vertically. 
To that end the cross section of the hull was deeply 
waisted below the water line. Above the plane of the 
waist the sides tumbled out. Below it they swelled 
outwards to extreme points, whence they returned 
sharply to form the curved bottom of the ship. The 
stem was of the clipper type. At the stern the under- 
water side bulges were thinned down and passing 
beyond the stern post merged together into a tapering 
horizontal fin which carried the rudder and the two 
screws. The ship would have an extreme length of 
500ft., an extreme breadth of 74ft. over the bulges, a 
breadth of 56ft. on the load water line, and a draught 
of 24ft. Each propeller shaft would be driven by two 
compound engines, the total indicated horsepower 
being 22,800. It was anticipated that the ship would 
have a speed of 20 to 21 knots. 








WELDED AFTER GALVANISING.—An American metal- 
lurgist has devised and patented a method of welding 
galvanised sheets and structural elements, regardless of 
size, whereby the joints are left in a rustproof condition. 
Hitherto, it has been impossible to weld without burning 
off the galvanising, thereby leaving joints subject to rust. 
The process provides for regalvanising at the time of weld- 
ing. The resulting joint is rustproof because the regalvanis- 
ing is done while the steel is cherry red, thereby taking a 
relatively deep penetration of the galvanising material into 
the steel. 


Rep Cross AGRICULTURE FunpD.—Manufacturers have 
presented to the Red Cross Agriculture Fund many pro- 
ducts used by the farming community for sale by postal 
auction. We are glad to see that agricultural engineers 
have been very generous donors. A complete catalogue 
of all the gifts with the usual retail price for each item has 
been produced, but owing to the paper shortage it can 
only be sent to those who ask for it. Requests should be 
addressed to the Red Cross Agriculture Fund Committee, 
39, Belgrave Square, S.W.1. Besides such things as herds 
of cattle, petrol engines, ploughs, sheep shearing machines, 
and so on and so forth, books and guns and things to “ eat, 
drink and wear” are to be auctioned. The catalogue 
includes several amusing sketches by Fougasse, the 
originals of which are to come under the postal hammer. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—The annual 
dinners held in pre-war days by the Institution of Auto- 
mobile Engineers were always particularly pleasant 
affairs. That atmosphere was retained in a luncheon held 
on June 20th at the Savoy Hotel, London, W.C.2. Auto- 
mobile engineers frankly enjoy themselves when they 
meet together, and among few other institutions do so 
many members seem to be well known to one another. 
The chief guest and the proposer of the toast of ‘‘ The 
Institution ” was the Right Hon. J. T. C. Moore-Brabazon, 
Minister of Aircraft Production, who had, it was revealed 
later, accepted the invitation, as Minister of Transport. 
He made graceful reference to Past-Presidents of the 
Institution, including Col. Crompton and Lord Austin, 
mildly criticised the stability and handiness of the modern 
car, recommending research on the subject, touched upon 
some early car designs, notably the Mercedes, and instanced 
the important part the development of metallurgy had 
played in making the modern car possible. He suggested 
that after the war the Government would need to take anew 
attitude towards motoring as a mass-produced system of 
transportation. In connection with aircraft, he suggested 
that after the war engines basically different from those 
for use in bombers would need to be developed if civil air 
transport was to become commercially possible on account 
of the high fuel cost. Nations were not going to pour 
money into civil aviation just for fun. In reply, the 
President, Mr. Percy C. Kidner, agreed that the stability 
of the modern car was not all that might be desired. But 
he sturdily upheld the ability of British automobile engi- 
neers to lead the world in design. The toast of “ The 
Guests’? was proposed by Mr. Frank G. Woollard, Presi- 
dent-Elect, who expressed the hope that Moore-Brabazon 
might again become Minister of Transport after the war. 
Sir Leopold Savile, President of the Institution of Civil 








The work need not be put in hand at once, but con- 





and magnesium carbonate. 





Engineers, made a suitable reply. 


416 


THE ENGINEER 





JUNE 27, 1941 








Ghe Engineer 








JUNE 27, 1941 
Vor. CLXXI No. 4459 
Contents 
THE ENGINEER, June 27th, 1941. PAGE 

A SEVEN-DAY JOURNAL ... a 409 
LEADING ARTICLES— 

HIGH-FLYING ATRORAFT ... ... 416 

GOVERNMENT BY ENGINEERS ... 416 
SPECIAL ARTICLES— ae, 

Om SITUATION IN Russia. (Illus.)... ... 413 


ON INVENTIONS ANP PATENTS... ... ... 
Potato Propucts INDUSTRY. (Illus.) ... 


DESIGN OF CONDENSING ane AND COOLING WATER 
Systems. No. Il. es 
ENGINEERING ECONOMICS AND y  KSTHRTIO “ae snare adn 
Home GUARD AND Factory = 2 MATTERS... ... ... 
LOCOMOTIVE -ENGINE. a. 4 
NEW STEEL DISTRIBUTION SCHEME.. ; 
PRESENT-DAY POWER TRENDS... .. awe ‘ 
PURIFICATION OF AIR AND GASES. (Ilus.) lar 
STANDARDISATION OF THE hotcapncgaeee CALORIFIC VALUE OF 


REE tks Sse soe 22 


LETTERS TO THE EDITOR— 
Go-AS-YOU-PLEASE nega 
EN@INEERS AND SCIENTISTS 
PREPARE Now . 


LITERATURE— 
Books RECEIVED... ... ... ... 
NEWS AND NOTES— ~ 
FORTHCOMING ENGAGEMENTS ... 
MARKETS, NOTES AND NEWS ... 
NOTES AND -.~ oie 
+ Sixty Years AGo Soft ae 





EIGHT-PAGE SUPPLEMENT—“* THE METALLURGIST ” 








Che Metallurgist. 
THE JUNE NUMBER OF 
THE METALLURGICAL SUPPLEMENT TO 
“THE ENGINEER” ACCOMPANIES THIS ISSUE. 








NOTICES TO READERS 


PAPER SUPPLIES 


With a view to the conservation of paper? 
readers are advised, in the interests of all 
concerned, to place a regular order for THE 
ENGINEER with their newsagent or direct 


with the Publisher. 


*.* If any Subscriber abroad should nee & THE ENGINEER in an 
* imperfect or mutilated condition, he wiil oblige by giving prompt 

information of the fact .. the Publisher, with the name of the Agent 

through whom the paper if suffered, 
can be remedied by obtaining the paper direct from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

s *e All letters intended for insertion in THE ENGINEER or containing 
* questions should be accom accompanied by the name and address of the writer, 
not necessarily for publication, but as a — —— No notice 
whatever can be taken of anonymous com 

*,* No undertaking can be given to ae drains or manuscripts ; 
* corr are therefore requested to keep copies. 

CHANGES OF ADDRESS 

*,.* Will Subscribers please note that in all advices regarding enoes 
"of address it is necessary to have both the old and new address, a 
our lists are kept alphabetically by towns. Advices of this nature 
should reach us by the first post Wednesday morning prior to the 
alteration. 


Postal Address : 








‘*The Engineer,” 28, Essex Street, Strand 


London, W.C.2. 
Telegraphic Address: ‘‘ Engineer Newspaper, Estrand, London.” 
Telephone: CENtral 6565 (10 lines). 








HIGH-FLYING AIRCRAFT 


THE reported replacement of the German 
Me.109E fighter by a later model—109F—having 
« much higher ceiling, again focuses attention on 
the problem of high-flying aircraft. The new fighter 
has, it is stated, a greater wing span and a lesser 
armament. The former change, since it lessens the 
wing loading, and the latter, as it decreases the 
load to be lifted, will each have the effect of reduc- 
ing the drag at all altitudes of flight, and if, as is 
also claimed, the engine power has been enhanced, 
there should certainly result an increase in the 
service ceiling, but whether this will carry the 
Me.109F to the 38,000ft. level, as reported, remains 
to be shown. 

Fighters and bombers are very differently aided 
by increase in climbing capacity. For the bomber 
a higher ceiling makes it less likely that it will be 
hit by anti-aircraft guns (the smaller ones may even 
be unable to reach it), and what is more to the 
point, intercepting fighter aircraft will take so much 
longer to get to it that its opportunity for “ tip- 


and-run, ”’ raiding will be facilitated. An optimistic 
designer might dream of a bomber able to fly 
higher than any fighters which pursue it, 
and so be free from attack. Such a dream 
would be quite unrealisable in practice, granted 
always that technical dita were equally available 
to the designers of both types ; unrealisable because 
the ceiling of any conceivable aircraft would be at 
once heightened if it had to carry no bombs and as 
little fuel as a fighter. Hence, the fighter is at an 
advantage and can always overtake the bomber, 
whether in speed or ceiling. For the bomber there 
is therefore not much gained in safety by flying 
high, and certainly much that is lost. It takes 
any bomb nearly a minute to fall to earth from a 
height of 35,000ft., and in that time its parent 
aircraft will have flown at least 4 miles and possibly 
5 miles. Hence at the moment when the bomb 
aimer has to release his bombs, the target will be 
not less than 8 miles away on the diagonal, and is 
almost certain to be hard to recognise or, on many 
occasions, even to be seen at all. Moreover, an 
error in the course steered of as little as a degree to 
port or starboard must throw the bomb off its aim 
by at least 100 yards to one side or other of the 
target. The case for an increase of the fighter’s 


| climbing capacity rests on quite other considera- 


tions. At first blush it might seem that there could 


“be little point in flying at a higher level than 


enemy fighters can attain, since there would be 
no one there to fight. That is not, however, the 
right way to judge the issue. The fighter with the 
higher ceiling is always at an advantage in that it 
can gain tactical speed by a sudden downward 
swoop on its opponent and cannot itself be followed 
when it flies up again to prepare for a further 
swoop. Again, no aircraft can manceuvre well 
when flying near its ceiling, and if it cannot 
manceuvre well it cannot fight well. The fighter 
with the greater climbing capacity still in hand will 
always be at an advantage—provided that suffi- 
cient attention has been paid during the develop- 
ment of the type to ensure the proper harmonisa- 
tion of its controls. It is good to learn that the 
excellence of control in the new American fighters 
is much more than one could have dared to hope 
for. Ability to improve climbing capacity is there- 
fore wisely directed at the fighter rather than the 
bomber, and this explains no doubt the German 
action, though it is satisfactory to learn, so far as 
current information goes, that our present-day 
fighters are fully equal to the new Me.109. Perhaps 
the latter aircraft was not really expected by its 
designer to be capable of outdistancing and out- 
climbing its British and American rivals, since it 
carries armour plate no less than }in. thick at the 
pilot’s back. In thinking as much as one neces- 
sarily does of the contest between fighter and 
bomber, one is liable to overlook the work of the 
reconnaissance aeroplane, which is certainly greatly 
aided by the ability to fly high. At great altitude 
the atmosphere is steadier and the aeroplane is a 
better ‘“‘ gun platform,” a merit especially valuable 
for aerial photography. But the craft must not 
be pushed too close to its ceiling or unsteadiness in 
control will result, and much of the merit of high 
altitude will be lost. But high flying may mean— 
for a while, at any rate—freedom from interference, 
and this is just what the work of photographic 
reconnaissance chiefly requires. 

In the case of bombers intended for attack on 
military objectives, very great altitude is usually a 
disadvantage ; almost its sole merit is gain in pene- 
tration and that is not usually a sufficient offset, 
sometimes, indeed a drawback. Hence, although 
we must be ready for high-flying bombers, the dis- 
advantages associated with any extreme enemy 
effort in this direction would seem to be sufficient 
to prevent its general adoption. None the less, 
it is essential that we should press on with the 
technical development of our r fighters, and so be 
ready for all events. 


Government by Engineers 


Wy is it that engineers take such a dispropor- 
tionately small share in the public life of their 
country ? This recurring question was recently 
brought forward again by an engineer, who, when 
addressing a meeting of engineers, lamented that 








there were not more of their number in direct, 
active, and close contact with the government of 
Great Britain. The special point of these remarks 
was their association with a well-deserved tribute 
to a professional engineer—Hussein Sirry Pasha— 
who is himself the Prime Minister of an Allied 
country. The speaker might have added that the 
present Egyptian Cabinet is exceptionally strong in 
technicians, for it includes also another engineer 
serving as Minister of Public Works and a geologist 
who is the Minister of Defence. It would require a 
prolonged search to find a parallel to this example. 
With the exception of President Hoover, one may 
doubt whether any other engineer in modern times 
has reached the highest position in the government 
of his nation. In Europe the best we can do is to 
make a mathematician, Poincaré, the President of 
the French Republic. Only a handful of engineers 
have been given Cabinet rank in our own country. 
If we begin with such names as Lord Weir, Sir Eric 
Geddes, and Lord Reith, we find that already we 
have nearly reached the end of the list. In the 
present Cabinet Lord Reith is the only engineer. 
Nor do military engineers in their more restricted 
sphere fare much better. Only two names, 
Kitchener and Gordon, come readily to the mind. 

Is it the rule, then, that engineers are not fit to 
hold high offices of State, or do they not want to 
hold these offices? A professional body which 
demands such varied qualifications from those who 
aspire to join it will hardly admit that its members 
are inferior. by any standards to men who have 
other aims in life. But is it not true that the more 
deeply absorbed an engineer becomes in his work, 
especially the scientific side of it, the less attractive 
other occupations become? He tends to with- 
draw into a simplified world of his own, from which 
blemishes such as greed, hate, fear, and cruelty 
have been eliminated. Flattery and anger are 
alike impotent, for the instruments he uses will not 
respond to these stimuli. Forgetfulness, stupidity, 
and weariness he circumvents by devising mechan- 
isms that never grow weary and that never make 
mistakes. He does not have to yield to changes of 
fashion or waves of popular feeling, for although 
his views may change with changing years, he 
believes that the laws they seek to formulate will 
not change. To issue from this delectable retreat, 
in which work is so often an enchanting kind of play , 
and to face the turmoil, perplexities, and dis- 
illusionments of parliamentary life, involves very 
considerable sacrifices. Already the engineer's 
time is completely filled with the problems of his 
own profession, and so from the outset he feels at a 
disadvantage in comparison with competitors 
whose workaday occupation seems to have plenty 
of leisured intervals. Nor does it cease to appear 
odd to him that running a country should be a 
sort of spare-time job. If a long and specialised 
training was necessary for his own calling, how 
much more should it be essential for administering 
an empire? Yet he cannot silence the echo of 
unfriendly voices which reproach him with bestow- 
ing upon mankind destructive powers unaccom- 
panied by most stringent “instructions for use.”’ 
Must he accept more than the common share of 
responsibility for the condition of the world 
today ? Must it be only when the world is finally 
in ruins that he will emerge, as foreseen by Mr. 
Wells, a veritable deus ex machina, to set it right ? 

Although, then, engineers will continue to be 
gratified when one of their aumber is granted high 
administrative office, they will hardly expect that 
this will happen more frequently in the future than 
it has in the past. The fact that a young man has 
decided to become an engineer is itself evidence 
that the prizes of political life will not glitter for 
him. And when reconstruction begins, the immens- 
ity of the work the nation will demand of him will 
put it out of his-power to diverge into sidelines. 
But, as a private citizen, his particular gifts and 
training can be utilised with most salutary effect. 
By trying to infuse into everyday life the traditions 
of responsibility, accurate observation, and in- 
formed criticism, that are indispensable in his own 
work, he can help his associates to keep in touch 
with reality, and it is to be hoped that in some 
manner means will be found after, if not during, 
the war to enable engineers to influence the opinions 
and decisions of legislators. 
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On Inventions and Patents 


(Contributed) 


l\HE use of the word “ patent ” as applied to an 

invention arose, at the outset, from the cir- 
cumstance that the document granting exclusive 
rights in an invention was orginally a Letter 
Patent issued under the Great Seal and, as such, 
recorded in the Patent Rolls. These Patent Rolls, 
or Records, contain particulars of such documents 
as were to be open, or “ patent,’’ not only to the 
person or persons to whom they were addressed, 
but to all persons to whom they might come. The 
Patent Rolls—like the Close Rolls—were among 
the Chancery Rolls cared for in early days by the 
Master of the Rolls, and they are extant from the 
opening years of the thirteenth century. Since 
1853, however, letters patent relating to inventions 
have been entered, not in the Patent Rolls, but in 
a register kept for the purpose at the Patent Office. 

It will be agreed that there is a mighty difference 
between the vast majority of what are commonly 
called ‘‘ patents ” and the comparatively few mani- 
festations vouchsafed to mankind in the form of 
specific inventions. Dr. Johnson has remarked, 
with singular emphasis, on the character of the 
energy put forth in “ the production of something, 
where nothing was before.” He presses, indeed, 
the great distinction between the energy of this 
act and the energy required in “the expansion or 
decoration of the thing produced.” It is “the 
expansion or decoration of the thing produced ” 
which keeps the Patent Office so busy and, inci- 
dentally, finds so much profitable employment for 
the legal profession and for that worthy and 
numerous body known as patent agents. The 
question as to whether a real inventive step has 
been taken in any application for a patent is not 
decided by the Patent Office. This fact is doubtless 
unknown to the majority of those who are asked 
to provide funds for the exploitation of alleged 
inventions. 

A saying which might well be remembered by 
those in whom patentees are quick to discern the 
lineaments of credulity fell many years ago from 
that great exponent of patent law, Mr. Fletcher 
Moulton, afterwards Lord Justice Fletcher Moulton. 
He remarked, in the course of certain litigation 
directed to the revocation of a patent for valve 
gear, that the said patent “was invalid for the 
weightiest of all reasons: a radical want of novelty 
in the alleged invention.” Those whose business 
brings them to the serious study of patents and 
patent law have usually good reason to appreciate 
this and many other rulings, and to realise how 
ambiguity, that slip-shod parent of litigation, can 
range from the merely slovenly to the definitely 
fraudulent. 

A judgment which greatly impresses by the 
clarity of its definition in respect of obscurity and 
ambiguity was that uttered many years ago by 
Lord Chancellor Loreburn, in an appeal brought to 
the House of Lords respecting a specification con- 
cerning multi-colour cinematography. Lord Lore- 
burn, in addition to pronouncing the patent bad 
for certain reasons, found against it in the court 
below, added the following remarks on ambiguity : 
‘* He wished to observe that quite apart from these 
grounds, he thought this patent was bad for 
ambiguity. There seemed to be some danger of the 
well-known rule of law against ambiguity being in 
practice invaded. It was the duty of a patentee to 
state clearly and distinctly, either in direct words 
or by clear and distinct reference, the nature and 
limits of what he claimed. If he used language 
which, when fairly read, was avoidably obscure or 
ambiguous, the patent was invalid, whether the 
defect was due to design or to carelessness or want 
of skill. Where the invention was difficult to 
explain, due allowance would, of course, be made 
for any resulting difficulty in the language. But 
nothing could excuse the use of ambiguous lan- 
guage when simple language could easily be 
employed, and the only safe way was for the 
patentee to do his best to be clear and intelligible. 
To his mind, this was a very plain case of offence 
against the rule. He could not see what purpose 
there could have been for using the roundabout 
language here employed. He thought that the 
appeal should be dismissed with costs.”’ 

The legislation of recent years has made it 
possible, however, for the patentee to abandon a 
claim which is bad, for any reason, without invali- 
dating the patent. Such legislation affords encour- 
agement to the cult of the obscure, and provides a 
large field for those who are engaged in the framing 





of specifications, and for those others whose busi- 
ness it is to exploit patents, and sometimes to 
embarrass industry. 

No student of-this subject can afford to deny 
himself the advantage of studying the historic 
cases Of Boulton and Watt v. Hornblower and 
Maberly, and Boulton and Watt v. Bull. Both 
were actions for infringement heard before Lord 
Chief Justice Eyre, the first mentioned being taken 
on December 16th, 1796, at Guildhall, London. 
Watt’s original patent (No. 913) was granted on 
January 5th, 1769, and subsequently extended by 
Act of Parliament. The defendants relied to a 
great extent on lack of definition in Watt’s specifica- 
tion. Particular play was made of the use by 
Watt of the word “ principles,” and learned expert 
witnesses contended—with much _plausibility— 
that Watt took his patent “not for what he had 
invented, but for what he might invent in future.” 
Special forensic havoc was wrought by the re- 
doubtable Joseph Bramah in respect of the fifth 
clause in Watt’s specification, which he pleasantly 
described as “a complete fumble of incoherent, 
unconnected, absurd, and indigested ideas; so 
blended and coagulated with mystery, ambiguity, 
and impossibility in practice, that it is a disgrace 
to the writer, and would undoubtedly ruin any 
mechanic who might attempt to analyse it.” 
Bramah’s arguments in this famous case are well 
worth studying, and while he protested too much, 
in some points he had undoubtedly the best of the 
argument. 4 

Lord Chief Justice Eyre subsequently agreed 
that the word ‘“engine’’ implied “ something 
composed of parts ; and consequently these parts 
must have proportion and relation one to another ; 
which he [Bramah] properly calls organisation ; 
so that the word ‘ engine ’ does certainly compre- 
hend and impress the mind with an idea of some 
organised machine, and not principles only.”” The 
judge, while he allowed a verdict in the plaintiffs’ 
favour, remarked, relatively to their action, that 
“how far they had a right to prosecute for the 
infringement of their engine when in their petition: 
to the King [George ITT] they had claimed none, nor 
even in their specification properly described one, 
I must leave the Court to determine at a future 
time.” 

The litigation over Watt’s patent has the added 
historical interest of being doubtless the first occa- 
sion on which the question of principle in an inven- 
tion cropped up. 

Among notable judgments in patent actions of 
more recent date is one pronounced by Mr. Justice 
Neville in an action brought against an automobile 
building company for alleged infringement of a 
patent relating to internal combustion engines. 
The defendants denied infringement, and set up 
the usual defences of want of novelty and anticipa- 
tion. His lordship held that there had been no 
infringement. An engine made in conformity 
with the plaintiffs’ specification would not work at 
all. The mistake was that the piston had been 
placed on the wrong side of the engine in the 
specification. The plaintiff contended that this 
mistake would be obvious to any engineer, and he 
would see how it could be corrected, but, on the 
evidence of the defendants, his lordship was satisfied 
that the specification, as it stood, presented to the 
inquirer a mechanical problem of considerable 
difficulty, and the solution, which was said to be 
obvious, did not occur to any of the witnesses who 
were set to solve the problem. 

In his lordship’s opinion, “the action was a 
somewhat audacious attempt to resuscitate a 
patent from an invention of a very small compass, 
and by amendment make it cover and embarrass 
a very large field of industry. So far as he was con- 
cerned, that attempt failed, and “he dismissed the 
action with costs.”’ 

There is an increasing tendency towards the 
framing of claims, not in terms of the actual device 
which the inventor has thought out, but in terms 
of the object effected. This is the type known as 
a “‘mean’s claim,” and it can be illustrated by 
taking an example wherein a door is described 
not as a door, but as a means of access to an enclosed 
space. Such a claim would easily be disposed of, 
since it might cover a door, a trap door, a window, 
a skylight, or any other device used for closing an 
aperture. 

A list of inventions which, of incalculable indus- 
trial value, have never been patented would include 


“Aldwych House, W.C.2. 





some of the most familiar devices known to engi- 
neers. Among them may be mentioned the 
Stephenson link motion, first proposed almost a 
century ago by William Howe, engineer assistant 
to George Stephenson at the works of the Clay 
Cross Company, Chesterfield. Another device still 
earlier and even more familiar is the expanding 
chuck, invented by Lewis Gompertz, but never 
patented. Other inventions which, duly patented, 
have lapsed through non-payment of fees include 
some of the most important inventive steps made 
during the past century. They include the four- 
stroke cycle of Alphonse Beau de Rochas and the 
pilot injection of Herbert Akroyd Stuart. 

It was pointed out recently by an American 
writer (Arthur Connolly) that countless applica- 
tions resulting from laboratory research are 
whittled away by patent agents and examiners 
who rely solely on library research. This library 
research may call for only a few hours’ work, 
whereas the laboratory research may be long, pro- 
tracted and expansive. Nevertheless, the examiner 
is quickly able “to obtain sufficient proof to 
satisfy a highly interested scientist that a large 
portion of a carefully executed laboratory research 
programme was merely duplication. He did not 
rely on information not available to the public. 
All proof of unpatentability was from publications 
available to anyone taking time to find and read 
them. Thus we see a research programme prac- 
tically nullified because the laboratory phase was 
emphasised and the library phase pretty well 
ignored. The romance of discovering secrets of 
nature in the laboratory was preferred to the 
drudgery of reading and digesting dusty patents, 
pamphlets, and other scientific publications. Mr. 
Connolly mentions that the annual reports of the 
Secretary of Commerce (U.S.A.) over a period of 
years indicate that about 30 per cent. (more than 
15,000 each year) of the patent applications filed 
are abandoned. The predominant reason for 
abandonment is that the subject-matter disclosed 
in the application has already been described in 
published literature. 

There can be no doubt that manufacturers lose 
much by not giving substantial monetary recogni- 
tion to employees who originate useful improve- 
ments, which may be the subject of letters patent. 
Such patents have frequently become the absolute 
property of the employer, though the name of the 
inventor-employee may be entered in the patent 
specification. Very different was the procedure 
of the Eastman Kodak Company, Rochester, N.Y., 
in dealing during the summer of 1914 with Henry J. 
Gaisman, who discovered how to sign and date a 
film at the time the picture is taken. He is 
reported to have said that he would have taken 
10,000 dollars for his work and have “ jumped at ”’ 
50,000 dollars. The company paid him 300,000 
dollars. In arriving at this total, the late Mr. 
George Eastman fixed an adequate salary for the 
four years during which the inventor had worked 
on his device, and that amount was doubled. Then 
the cost of the laboratory was agreed upon and the 
amount doubled. To this total enough was added 
to make 300,000 dollars, a sum assessed not on the 
basis of what the device cost the inventor, but on 
its value in expected profits to the company. 

One of the best things ever said about invention 
is contained in a discourse delivered by Sir Joshua 
Reynolds—using words possibly supplied by his 
friend Dr. Johnson—before the Royal Academy 
more than a hundred and sixty years ago: “Inven- 
tion is one of the great marks of genius; but if 
we consult experience, we shall find that it is by 
being conversant with the inventions of others 
that we learn to invent, as by reading the thoughts 
of others we learn to think.”’ 
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The Design of Condensing Plant 
and Cooling Water Systems* 


By W. T. BOTTOMLEY, A.R.T.C., Assoc. Member 
(Continued from page 406, June 20th) 
SECTION II 


THE DESIGN OF THE CONDENSER 


Tue following formula is adopted as a basis for 
condenser calculation :— 
WR 
ee ee ee ee 
where 0,—the logarithmic mean temperature differ- 
ence from the steam on outside of the 
tubes to the water inside in degrees 
Fahrenheit. 
W=Total heat transmitted per hour in 1000 
B.Th.U. 
R=Overall thermal resistance multiplied by 
1000 
1000= x: 

S=Total internal surface of the tubes across 
which the heat is transmitted, in square 
feet. 

K=Coefficient of heat transfer in B.Th.U, per 
hour per square foot per degree Fahren- 
heit temperature difference. 


Throughout this paper the reference to the con- 
denser surface denotes the internal surface of the 
tubes to avoid corrections, because the effect of the 
velocity of the water through the tubes on the fric- 
tion loss and on the thermal resistance is proportional 
to the internal surface and not the external surface. 

The load on the condenser or the heat transmitted 
per hour W is given in units of 1000 B.Th.U. W repre- 
sents the equivalent pounds of steam entering the 
condenser per hour, assuming the latent heat is 1000. 
The author prefers the old-fashioned method of 
specifying the load because it shows at a glance the 
heat units per hour. Actually, the latent heat in 
the steam is less than 1000, so that W is rather less 
than the actual steam entering the condenser. In 
modern practice the maximum wetness fraction at 
the exhaust is limited to 12 or 13 per cent., in which 
case the minimum latent heat entering the con- 
denser is limited to about 920 B.Th.U. per Ib. Except 
for fixing the dimensions of the steam passage at the 
entrance to the condenser, it is unnecessary to know 
the exact quantity of steam entering the condenser 
or the latent heat, but only the product of the two, 
i.e., the total heat, and this is satisfactorily defined 
by the symbol W given above. 





MetTHop oF DETERMINING THE LOAD ON THE 
CONDENSER 


With progressive feed heating measurement of 
the condensate leaving the condenser does not as a 
rule give the quantity of steam entering the con- 
denser because it includes the drains from the feed 
heaters.1!. The load on the condenser should be 
determined both on test and in actual operation by 
the method given in Standard Test Code, issued by 
the B.S.I. (see 1940 edition, No. 752). The load is 
determined by deducting from the overall consump- 
tion of the turbine the energy delivered to the shaft 
in heat units. The difference represents the heat 
extracted by the condenser. The energy delivered 
to the shaft is 

H.P. x 2540 
Mechanical efficiency 

The mechanical efficiency for turbines over 
10,000 H.P., say, is 98 to 99 per cent. Where the 
turbine is driving an alternator, the heat energy 
delivered to the shaft is 


kW x 3412 
Mechanical efficiency x alternator efficiency 


per hour the alternator efficiency being of the order of 
97 per cent. This method is applicable to both pro- 
gressive feed heating and reheating cycles, as well as to 
straight non-reheating and non-feed-heating cycles. 

The load for which the condenser should be 
designed should be the expected average annual load 
during the hours when the turbine is running. This 
should be the load corresponding to the rated econo- 
mical load on the turbine, but generally it is about 
90 per cent. of the economical rating. 





B.Th.U. per hour. 


B.Th.U. 





THE OVERALL THERMAL RESISTANCE 


The overall thermal resistance is the sum of the 
resistances of the various parts of the passage of 
heat from the steam outside the tubes to the water 
inside. These are:—The resistance of the film 
between the steam and the outside surface of the 
tubes, the resistance to conduction through the metal 
of the tube, the resistance to conduction through the 
deposit on the inside surface of the tube, and the 
resistance of the water film inside the tube. The 
condenser should be designed for the average annual 





* North-East Coast Institution of Engineers and Shipbuilders, 
March 28th, 1941. 

11 In spite of this, the B.E.A.M.A. still insert a clause in con- 
denser specifications whereby the quantity of c.w. is determined 
from the temperature rise by i d 
assuming the latent heat is 950. 
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thermal resistance anticipated in practice, and not 
for test conditions. 

The thermal resistance of the water film inside the 
tubes is dependent on the water velocity. The rest 
of the overall thermal resistance is independent of 
the water velocity. To determine the economical 
velocity of the water through the tubes, it is desirable 
that the effect of water velocity on the thermal resist- 
ance should be expressed with a certain degree of 
accuracy. 

Data for this have been determined experimentally 
by Eagle and Ferguson and given in their paper in 
1930,12 where it is shown that for a given tempera- 
ture R’v=f (vd), where R’ is the thermal resistance 
from tube to the water. Fig. 5 in their paper shows 
10 R’v plotted as a function of vd when the water 
temperature is 60 deg. Fah., and Table IV in the same 
paper gives particulars for determining the relation 
for other temperatures. The range of vd for con- 
denser design is from 2 to 7, assuming that only #in. 
and lin. O.D. tubes are considered, and that the 
range of velocities is from 3ft. to 8ft. per second, and 
within this range, R’v at a given water temperature 
can be represented in terms of vd by a straight line 
without causing a greater error in the resultant 
vacuum temperature than 0-05 deg. Fah. under 
economical conditions of loading. The results of 
Eagle and Ferguson’s experiments are shown in 
Fig. 8 for different water temperatures where R’v 
is plotted against vd. By drawing average straight 
lines for each temperature, the expression for R’ is 

R’=R,/v+Rd@ ... . (7) 
where R, and R, are constants, depending on the 
temperature. The values of these constants are 
given in the following table :— 


Temperature, 
deg. Fah. R,. R,. 
Ee rae veeerr se! 0-2 
60 3-88 0-183 
80 . 3°34 0-168 
100 3-0 0-15 


The accuracy of this straight-line method of 
expressing R’v may be judged from the fact that if 
the loading on the condenser is 5 lb. per square foot 
and the water velocity is 5ft. per second, an error 
of unity in R’v, é.e., from 3-5 to 4-5, represents an 
error in the vacuum temperature of 1 deg. Fah. It 
will be seen from Fig. 8 that the discrepancy due to 
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Fic. 8—Thermal Resistance from Tube to Water from Data given 
in Eagle and Ferguson’s Paper 


the approximate method is very small. The overall 
thermal resistance of the condenser is therefore 
given by 
RH, /o- eR. «wie. 5, «18 

The value of the part of the overall thermal resist- 
ance which is independent of the velocity R, will be 
judged from test results for clean condensers and 
from operating results for average operating con- 
dition of dirtiness ; but before fixing values for these 
it is necessary to define the logarithmic mean tem- 
perature difference in Eq. (6) and to determine the 
expression for it in such a form as to enable the 
differentials in Ey. (3) to be determined. 


LoGARITHMIC MEAN TEMPERATURE DIFFERENCE 


The author prefers to use distinctive symbols for 
temperature differences. These are :— 


x=Temperature rise of water through the con- 
denser. 

y=Vacuum temperature fall through the con- 
denser due to pressure drop. 

A=Difference between initial vacuum tempera- 
ture and circulating water irflet tem- 
perature. 

B=Difference between initial vacuum tempera- 
ture and the circulating water outlet tem- 
perature. 





12 J. Mech. E., 1930, Vol. II. 





Therefore 
Ce ee a ee |) 

The final temperature difference = B and the initial 
temperature difference is (A—y). Owing to the high 
thermal resistance of the air cooler portion of the 
condenser, if there is any air or gas present in the 
steam, no simple formula for the mean temperature 
difference can be devised to include the air cooler 
with any pretence of accuracy. We therefore adopt 
a conventional expression for the mean temperature 
difference and adjust the expression for the overall 
thermal resistance to fit the data available. In a 
good modern condenser the vacuum temperature 
drop y is small. In some cases it is a rise due to the 
recovery of velocity head. It is therefore proposed 
to use the.simple Grashof formula for the logarithmic 
mean temperature difference based on the two tem- 
perature differences A and B, i.e., 
_A-B _ x 
‘loge A/B loge A/B 

The form of this equation with the logarithmic 
term is unsuitable for determining in conjunction 
with Eq. (6) the differentials of T in Eq. (3a) and 
(3B), but a way out of the difficulty will be found 
if 0,,/2 is plotted against B/x, as shown in Fig. 9. In 
the same figure is plotted also the straight line 
obtained if 6,, is assumed to be the arithmetical mean, 
the formula being 

On/e=t+Bi/ar .... (11) 

The extreme range of B/x for condenser operation 
is from 0-4 to 1-5 and the logarithmic curve within 
this range can be very accurately given by a straight 
line, the formula being 

9, 


7=a+m B/x 
xL 


8m (10) 





where 

a=0-4 and m=1-04; ~ (12) 
therefore 

6mn=ax+mB 

-m A—(m—a) x 

Substituting the value of 6, given in Eq. (6) and 
putting A=T—t and x=W/0-6G, the following 
relation is obtained for the vacuum temperature : 


1, WR +(™=*) Ww ‘ | 


Sm m 0-6G' 
or ~ (13) 
T: ba R 0.6152 +-¢ 
Ss m 


The average annual value of ¢, which is the circulat- 
ing water inlet temperature, is fixed for a given 
locality when river water is used, but for cooling 
towers ¢ depends on the size of the towers, the effect of 
which will be considered later. 

From Eq. (13) the following differentials for Eq. (3) 
are obtained :— 


sT/s5 2 wis: > Kwea see Jee 
m 


Fe ; m—a WwW " 
ac atic ( m ase << 

The first differential is independent of the quantity 
of water and the sceond is independent of the con- 
denser surface. It is assumed for the first differential 
that R is independent of the quantity of water and 
the surface. R depends on the velocity through the 
tubes, and as it will be shown later, the economical 
velocity is independent of the surface and the quan- 
tity of water. 

Eq. (13) has been found to be reliable and accurate 
within the range stated. It can always be checked 
by means of Eqs. (6) and (10). Several deductions 
can be made fromit. For example, for constant water 
velocity the effect on the vacuum temperature of 
increasing or reducing the surface is independent of 
the quantity of circulating water, and the effect of 
altering the quantity of water at constant velocity on 
the vacuum temperature is independent of the surface 
area. Again, at consta + velocity the increase in 
the vacuum temperature due to an increase dx is 
61-5 per cent. da. 


THe Errect ON THE FINAL TEMPERATURE DUIFFER- 
ENCE OF VARIATIONS IN THE VALUE OF R, DUE 
to Dirt IN THE TUBES OR DUE TO AIR BLANKET- 
ING ON THE STEAM SIDE 

Kq. (13) also enables the effect of variations in the 
value of R, in Eq. (8) to be determined for a given 
condenser in operation. The variation in the value 
of R, in practice is due to the effect of dirt in the 
tubes, but it can be due to the effect of air blanketing, 
and also due to pressure drop on the steam side of the 
condenser. 

For a given condenser in operation, since the 
velocity of the water through the tubes is propor- 
tional to the quantity of water flowing, Eq. (13) 
shows that the final temperature difference B does 
not vary more than a fraction of a degree for large 
variations in the quantity of water, assuming constant 
load. For since 

T-—t=A=B+2=B+W/0-6G, 


then by Eq. (13), 


WR a W 
at een ee Sap ok gaa Wass ee 


The velocity of the water through the tubes is 
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given by Eq. (5). Eliminating G by Eq. (5) and (16), 
and putting R in terms of R, and R, and the velocity 
by means of Eq. (8), then 


WR, _t W iezie R,} 


Sm vSmi 4:68 
If the value of pl/d is about 45, then the velocity 


(17) 


term in Eq. (17) is nil. Therefore 
<r: 
Som 


If pl/d is greater or less than 45, the correction 


for the velocity term in Eq. (17) will be a fraction of 


a degree on the value of B, and the effect of changes 
in the water quantity and velocity can be neglected. 

To show the value of R, obtained in practice, 
Table I gives twelve average monthly readings taken 
from the routine log sheets at Dunston “ B” power 


average annual state of dirtiness should be taken to 
determine the average annual pumping loss. Par- 
ticulars given in Table VI of Guy and Winstanley’s 
paper indicate that the value of the constant when 
wire-brushed is about 18, and just before cleaning 
value is reduced to 12. For average conditions the 
value is assumed to be 15, and the corresponding 
value of the constant in Eq. (20) is assumed to be 36. 

From Eq. (20) the following differential for Eq. (34) 
is obtained, assuming the velocity is constant :— 


8P (2 y 
$B7\9e) °c oc ce GD 
EcoNOMICAL WATER VELOCITY IN THE CONDENSER 
TUBES 


The economical surface in Eq. (44) is given in 
terms of a fixed water velocity, because the value 








TABLE I.—Average Monthly Performance of the Condensing Plants of Dunston ““B”’ Power Station, Showing the Average Annual 


Value of R, in Eq. (8) 




















| Water temporetures, Vac. temp.—C.W. Plant 
| —; — load R, in 
£ Tnlet. | Outlet. | Rise. Inlet. Outlet. factor,* Eq. (8). 
~ 1939. Deg. Fah. | Deg. Fah. | Deg. Fah. | Deg. Fah. | Deg. Fah. | Per cent. 
July ... Pe ee See Nek aT 12-6 21-0 8-4 67-34 1-75 
August 63-6 | (77-2 | 13-6 25-5 11-9 63-12 2-56 
Ae ES Sea eee 61-9 | 73-5 11-6 22-6 11-0 56-51 2-58 
Cate se and Coa ate 52-0 | 66-0 | 14-0 23-7 9-7 64-21 2-07 
MWowemmete-.2° ..6 tes Ger 47-0 63-0 | 16-0 25-7 | 9-7 65-26 1-99 
December 45:0 | 59-2 | 14-2 26-8 | 12-16 67-41 | 2-25 
1940. 
Setbee i cise oe Seal ae Oe RO ae 16-0 33-0 17-0 | 74-45 2-94 
ORS ee a a ee ee ee eee 40-0 57-0 | 17-0 32-7 15-7 717-45 2-76 
MWA ok cx, sei, one aso Mins sue cccch, “MRED Ls (GGeSe, st) eee 32-1 14-7 75-42 2-57 
Biel ee, ior Sk aoe, ee ae ee 64-0 | 16-0 26-9 10-9 83-44 1-79 
May ... MG, se sage COE, lash a ee 72-04 | 17-24 32-9 15-3 | 86-64 2-32 
a AN ce | 550! nae vee Gee eaee, seek named 65-0 80-6 | 15-6 27-4 11-8 79-27 2-04 
| | | | Mean 2-3 
. | 


7p ot = 
Plant load factor C.M.R. load x machine-hours run 


station, from which the average value of R, is deter- 
mined for each month and the average obtained for 
the year ended June, 1940. There are four machines 
and the condenser of one of the machines is gun- 
cleaned every week-end if possible. The average 
value of R, for the year is 2-3. From evidence 
obtained elsewhere, this value for R, appears to be 
normal, 

During the official test after gun cleaning on one of 
the condensers, at Dunston, the final temperature 
difference B obtained was 8-3 deg. Fah. at 100 per 
cent. load, making R,=1-30. The increase in the 


in Eagle and Ferguson's Paper. 
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Fic. 9—Condenser. Relation between Temperature Ratios 


value of R, under average operating conditions above 
gun-cleaning conditions is therefore 1-0. During the 
official test on another of the condensers after. being 
wire brushed, the final temperature difference 
obtained was 4-5 deg. Fah. at 80 per cent. load, and 
R, was 1:00. The increase in the value of R, under 
average operating conditions above wire-brushed 
conditions is therefore 1-3. 


PowER EXPENDED IN PUMPING THE CIRCULATING 
WATER THROUGH THE CONDENSER 


The power expended in pumping the circulating 
water through the condenser depends on the quantity 
of water and the resistance head. The head depends 
on the cube of the velocity and the ratio of the 
quantity of water to the surface area of the condenser. 

3 § 


The resistance head ==; G feet. . (19) 


3 
and the power in kW = (55 x) i 2.- + a 
The resistance head depends on the state of dirti- 


ness of the condenser and for economic considera- 
tion, apart from test conditions, the resistance under 





Units generated 





of R depends on the water velocity and a velocity 
term appears in Z’s. The economical velocity is 
determined by differentiating the product Z’s R!* 
with respect to the velocity and equating to zero, 
and the economical velocity is given by the solution 
of the following equation :— 


(3%) sa +2] “ie. . ah 


The result is shown in Fig. 1. The ratio of Zp/Zs 
is of the order of 55 and the corresponding economical 
velocity is low, 7.e., about 4-3ft. per second. 

(To be continued) 








Present-Day Power Trends* 
By A. G. CHRISTIE+ 


To-pay’s trends in power development are 
influenced by recent economic and political events. 
The depression which started in 1929 led to large 
reductions in the power loads of utilities and indus- 
tries. As a result ample reserve capacity was avail- 
able for several years and few new generating units 
were installed. But the domestic load continued to 
increase throughout this period. The Government 
undertook large-scale hydro-electric developments in 
various parts of the country with the stated intention 
of lowering rates for electrical service. The Govern- 
ment also started a campaign for rural electrification. 
While many engineers disagree with the methods by 
which the selling prices of the various services have 
been fixed by the Government’s agencies, these 
developments have been contributing factors in the 
present trends. 

In 1937 a noticeable improvement in business made 
it apparent that an early pick-up in industry would 
require additional generating capacity. This has 
proved a fortunate circumstance, for the equipment 
ordered at that time is now available. The start of 
the war in 1939 and the rapid rise in industry since 
then have greatly increased the demands for power. 
One large utility recently stated that its output in 
kilowatt hours doubled in the last six years. For- 
tunately, new hydro-electric capacity now available, 
together with the reserves of the public utilities, have 
been sufficient to meet all demands to date with a 
reasonable stand-by. In the meantime, additional 
equipment aggregating a large kilowatt capacity has 
been ordered or is being installed, and this will add 
to available power as demands increase. Barring 
untimely strikes, sabotage or dislocation of labour in 
plants building power plant equipment, the electric 
utilities appear able to meet alk demands due to the 
defence emergency. 


HypDRo-ELECTRIC PowER DEVELOPMENT 


The attention of the public has, for some time past, 
been centred on hydro-electric developments. Some 





13 Because the economical cost indicated by Eq. (4a) for a 


given velocity is anf 2’ lqWe. 


* Address to the Mid-West Power Conference, Chicago, 
April, 1941. 

+ Professor of Mechanical Engineering, The Johns Hopkins 
University, Baltimore, Md. 











notable plants have been completed by the Govern- 
ment in the last decade, such as Boulder dam, the 
T.V.A. plants, and Bonneville, while work is actively 
progressing at Shasta and Grand Coulee. The 
Canadian plants at Niagara Falls have been per- 
mitted to use additional water during the present 
emergency and in anticipation of the diversion of 
water into Lake Superior from the Hudson’s Bay 
watershed. Additional capacity has been added at 
Beauharnois on the St. Lawrence River and at 
La Tuque on the St. Maurice River. 

Hydro-electric plants serve two classes of 
customers: the large power user located close at 
hand as at Niagara, Shawinigan, Alcoa, Arvida, &c., 
or public utility loads at varying distances from the 
plant. Boulder dam is among the latter, with trans- 
mission lines 267 miles long to Los Angeles. Others 
have loads closer at hand. The American consumer 
demands continuity of service and consequently 
steam stand-by plants are already provided or will 
soon be needed by the vast hydro-electric systems of 
the United States. For instance, new steam stations 
are now under design for the T.V.A. system and at 
Los Angeles for Boulder dam. Other large hydro- 
electric systems may add steam stand-by plants, in 
some cases to care for low water flows, in others to 
avoid interruptions to service. 

From a military point of view hydro-electric plants 
are vulnerable while long-distance transmission lines 
are subject to interruptions. These considerations 
further emphasise the necessity of steam stand-by 
service in the communities served. Also transmission 
lines should be located so that these can be easily 
patrolled in case of war. 

The latest available figures for this country indicate 
that 26 per cent. of the kilowatt-hours output of the 
public utilities came from hydro plants though the 
installed capacity was 28 per cent. of the total of 
hydro and steam capacity in all public utility power 
plants. 

What about further hydro-electric developments ? 
Canada possesses many large undeveloped sites 
ranging from Labrador to the Pacific Coast which 
can be developed as needs arise in the future. By 


-means of remedial works in the rapids above Niagara 


Falls additional water can be diverted for power 
development on both sides at a central point where it 
can be of maximum value. Additional sites are 
available on the Colorado River above Boulder dam. 
Other developments are possible in many other parts 
of the country. 

The development of the International Section of 
the St. Lawrence River has been retarded by political 
considerations concerned with the proposed deep 
waterways through the Great Lakes. There is much 
confusion regarding the cost of this large project. 
In 1925 the Hydro-electric Commission of Ontario 
published a report of their studies of this development. 
One proposal was for a single dam to give 75ft. head, 
which would permit the development of 1,113,000 kW 
at a total cost of 141,700,000 dollars, or 127 dollars 
per kilowatt. Provision for deep waterway navigation 
would cost 68,150,000 dollars additional. With 
75 per cent. load factor the Commission estimated 
that this power could be delivered at the end of a 
transmission line 300 miles long and stepped down 
to 12,000 volts at a cost between one-half and two- 
thirds cents. This project awaits international agree- 
ment before development is undertaken. 

One can safely predict that additional hydro-electric 
capacity will be developed as rapidly as political and 
economic considerations warrant. 


Steam GENERATED POWER 


Some lucid writer in the future will unfold the 
fascinating romance of steam power development. 
At the beginning of the century steam engines drove 
electric generators when supplied with steam at 
pressures seldom above 140 Ib. per square inch. This 
steam was generated in many small-capacity boilers, 
often with hand-fired furnaces served by strong- 
backed, sweating firemen and equally sturdy ash 
handlers. Steam turbines have replaced steam 
engines. Unit capacities have increased beyond the 
conception of engineers of forty years ago. A keen, 
intelligent operator interprets his gauges and recorders 
and controls by the manipulation of a few push 
buttons the output and efficiency of large high- 
pressure high-temperature steam generators fired by 
powdered coal. _ Truly this is a revolutionary change ! 

Great central stations have been built and others 
will be planned. But one must consider factors which 
may influence their size. Difficulties arise where too 
many large feeders must radiate from a single plant. 
A large station makes an excellent target for aircraft 
attack. A number of smaller stations feeding into 
various portions of the distribution system would 
make the system less liable to complete outage. The 
large station emits enormous volumes of flue gases 
into the surrounding atmosphere, the dispersion of 
which raises problems. A number of smaller stations 
emitting the same total gas volume at widely 
scattered points would lead to more satisfactory 
dissipation. Finally, the practice of unit construction 
of one boiler one turbine permits the design of smaller 
plants with efficiencies practically equal to the super- 
power plant. A trend towards more scattered 
stations of moderate size may be considered a future 
possibility. 

There is a distinct tendency towards the employ- 
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ment of high pressures and high temperatures in new 
plants. Many will operate at 850 lb. per square inch 
and 900 deg. Fah. at the throttle, while an increasing 
proportion of new units will employ 1250 1b. per 
square inch and temperatures up to 950 deg. Fah. 
Superposed units in general are built for the higher 
pressures and temperatures. Temperatures in these 
ranges are closely controlled by desuperheaters, by 
pass dampers, &c. Advances to still higher pressures 
appear to depend on the production by our metal- 
lurgists of metals capable of standing even higher 
temperatures. There is considerable basis for the 
expectation that such metals suitable for 1200 deg. 
Fah. may soon be at hand, in which case initial 
pressures of 2000 Ib. to 2500 lb. per square inch may 
be employed on the regenerative cycle without 
excessive moisture at the exhaust. 

This advance in pressure will not be made without 
some extensive changes in plant equipment. The 
increased density of the saturated steam may necessi- 
tate the more rapid development of forced circulation 
boilers. Already one such boiler for 2000 1b. per 
square inch, 960 deg. Fah., with reheater is under 
construction. The problems arising from circulation 
in boilers are receiving much attention and boilers 
are being modified to secure more positive flows in 
steam generating tubes. 

A marked trend in recent years is towards the 
employment of bent tube steam generators with 
definite circulation paths from and to the drums. 
These appear to have overcome the recirculation 
difficulties experienced in certain earlier straight-tube 
t fs 
The tremendous influence on boiler design of 
radiant heat as a means of effective heat transfer is 
now recognised in the design of practically all boilers. 
This means of heat transfer has not been fully 
exploited, even though one manufacturer is now 
offering a “‘ radiant type.” Some future design may 
provide still higher furnaces than at present or use 
two-stage furnaces, both of which will be designed 
almost wholly for radiant heat transfer to the steam 
generating tubes forming the solid furnace walls. 

While stokers continue to be added in the older 
stations and where special fuels are used, practically 
all new coal-fired plants burn pulverised coal. 
Furnaces with powdered coal may have wet or dry 
bottoms, depending upon the fusibility of the ash 
and the nature of the load. Low fusing ashes, such 
as are found in Mid-Western coals, and high con- 
tinuous loads favour the wet bottom. Eastern high- 
fusing ash and loads requiring frequent shut-downs, 
as on stand-by or peak load service, lead to the use 
of dry-bottom furnaces. Due to low grindability 
of Western and Northern lignites the spreader type 
stoker may be employed for their combustion. 

The nature of the ash in available fuels has a great 
influence on steam generator design. The fusible 
ash particles formed during combustion must be 
cooled and solidified before coming in contact with 
boiler or superheater surfaces or the deposits on such 
tubes will plug up gas passages and require hand 
labour for lancing while in service. To avoid such 
deposits, furnaces may be made larger with lower 
average rates of heat release to ensure proper gas 
temperature at exit and tubes of both boiler and 
superheater may be spaced wider apart, even at the 
expense of greater total superheater tube surface. 

It will be evident from the preceding paragraphs 
that steam generator designs are still being modified. 
No standardisation is in sight and further changes 
are forthcoming. 

A most important consideration in operation is the 
assurance of clean steam. Methods of centrifuging 
and washing the outgoing steam have been tried and 
notable advances have been made. Studies of boiler 
water conditioning to avoid scaie and corrosion have 
led to marked improvements in operation. Much 
still remains to be learned about the action of water 
in high-pressure boilers. Silica in feed water has been 
difficult to remove. Our chemists will eventually 
develop satisfactory boiler water. 

Steam generators have been built for outputs up 
to 1,000,000 Ib. per hour. There appears to be no 
obstacle to the construction of larger boilers with 
welded parts. Troubles with rolled joints at high 
pressures may lead to the welding of all boiler tubes. 
Long water wall tubes and most of the piping con- 
nected to the steam generator are now welded. 
Steam lines to turbines are now generally welded 
throughout. 

The trend in steam turbine development is towards 
the use of units operating at 3600r.p.m. They are 
of less weight and, with smaller physical dimensions, 
are less affected by temperature changes than 
1800 r.p.m. units. These condensing units are more 
economical than 1800 r.p.m. turbines in sizes below 
50,000 kW. There is little thermal advantage in the 
3600 r.p.m. units in condensing turbines above 
50,000 kW capacity, but larger units have been 
purchased for other reasons. Earlier difficulties with 
high-pressure blading appear to be overcome. 

Generators above 25,000 kW are now generally 
cooled with hydrogen. Large two-pole generators at 
3600 r.p.m. are subject to 120-cycle vibration. This 
has been overcome by mounting the stator core on 
supporting devices, which prevent the vibration 
being carried to the foundation. 

Rearrangements of the tube lay-out have improved 
condenser performance and still further changes can 


be made. Tubes rolled at both ends with some 
flexible member to care for differential expansion 
are now generally employed. More attention will be 
given to tube materials and to tube supports. which 
prevent vibration, in order to secure longer life and 
lower maintenance charges. 

It is becoming general practice in coal-burning 
plants to install some form of dust catcher in the flue 
gas ducts. Cottrell precipitators, cyclones and 
washers are in use for this purpose. Clean flue gases 
will be required from most new plants in the future. 

The operation of large high-pressure steam 
generators, turbines and their auxiliaries requires 
intelligent and highly trained operators. Large 
utility systems are justified in having expert 
chemists, metallurgists, maintenance men and 
designers on their operating staff, in addition to the 
mechanical and electrical engineers in charge of the 
plants. In brief, utility operation is becoming an 
attractive career for young technical men. 

Improved operating efficiency and increased heat 
drop have decreased the B.Th.U. per kWh, which 
results in decreased coal consumption. However, 
increased coal prices may offset this reduction in 
cost. As a result, production costs may change only 
slightly. 

The mercury-steam stations now in service con- 
tinue to operate satisfactorily and improvements have 
been made in the design of the mercury boilers. The 
additional cost of this equipment and the narrowing 
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margin of gain in thermal performance over high- 
pressure steam plants tend to restrict the increasing 
use of this efficient system. 


INTERNAL COMBUSTION ENGINES 


Many diesel engines have been built during the 
past few years. The vast majority of these have been 
used in automotive equipment, such as tractors, 
railway locomotives, trucks and contractors’ equip- 
ment, and in marine installations. A considerable 
number have been installed in industrial plants. 
While many have been built for public utility service 
in municipal and other plants, the aggregate output 
in kilowatts is only a small fraction of the nation’s 
generating capacity. 

The diesel engines will continue to be used in small 
plants and for automotive service. They will prob- 
ably never be a large factor in public utility service 
because they have not been built in large sizes and, 
if built, their economy would not differ greatly from 
that of large steam stations. 

The gas turbine is attracting attention and several 
have been installed in oil refineries operating on the 
Houdry process. Its efficiency is dependent upon 
initial gas temperatures, which are now limited to 
about 1000 deg. Fah. Under such conditions it is not 
a competitor from a thermal standpoint with diesel 
engines or condensing turbines. However, when 
metals are available for higher temperatures and gas 
turbines are built in Such sizes as to warrant the use of 
several heat recovery auxiliaries, it may find a place 
in sections where cheap oil and gas are available and 
particularly where water is scarce, as no condensing 
water is needed. It may also be used on locomotives. 


THE FuTURE 


Predictions of future developments are dangerous, 
as they are usually wrong. However, the continued 
increase of output of our utilities indicates that loads 
have not ceased growing and that greater total plant 
capacities must be provided in future years. Larger 





and more economical steam generators and turbines 








will be utilised and improved fornis of equipment 
provided. Power plant development in the future will 
require the best skill and equipment this country can 
offer, for progress must not cease. 








Purification of Air and Gases 


WE are informed by Controlled Heat and Air, Ltd., 
of Birmingham, that the firm has recently taken up 
the manufacture of plant for the purification of air 
and gases. It is the sole licensee and manufacturer 
in the British Isles of Traughber filters. Traughber 
filters are not new. Indeed, plants are now in 
operation all over the world. A typical modern 
installation is shown in an accompanying half-tone 
engraving. Improvements have, however, been made 
from time to time and a description of a modern plant 
may prove of interest. 

The success of a wet filter largely depends upon 
the degree to which the particles in suspension in the 
air or gas can be wetted. It is important, therefore, 
that the largest possible surface liquid and the gas to 
be purified should come into intimate contact. 
Saturation of the air with moisture has an impor- 
tant effect, because the suspensions form nuclei 
upon which the moisture condenses, making them 
heavier. But many particles in suspension consist of 





TRAUGHBER FILTER 


materials which repel water. Furthermore, the 
smaller the particle, the greater is the amount of air 
or gas in which it is suspended, and adsorbed upon its 
surface. The quantity of gas thus adsorbed is also 
dependent upon the nature of the material, its elec- 
trical condition, the temperature and the pressure of 
the gas. Unless the liquid with which the particle is 
made to collide has a lower surface tension, relative 
to the particle, than the air or gas adsorbed, the 
particle will not be wetted. Even when a particle 
has been wetted the probability is that if the gas is 
not saturated, the moisture will evaporate off the 
surfaces of the particle before it has settled. 

In the Traughber froth flotation filter some of the 
advantages of dry filters are combined with those of 
the wet type. The air or gas to be cleaned enters the 
filter at a velocity calculated to produce sudden 
expansion. The momentum of the larger particles 
precipitates them at once towards the bottom of the 
chamber. This sudden expansion slows up the 
velocity of the air and reduces its temperature. Thus 
hot gases can be treated, an advantage in that when 
hot they retain more moisture. The necessary inti- 
mate contact between large surfaces of gas and 
washing liquid is obtained by a simple yet effective 
method of atomisation of the liquid. A smooth- 
faced cylinder, rotating at a suitable speed in contact 
with the surface of a pool of liquid, picks‘up a film of 
this liquid and sprays it with considerable force in the 
form of a fine mist, sending it splashing, with the gas 
to be cleaned, against the sides of the filter. The 
momentum imparted to the droplets of liquid is 
relied upon to obtain the impact with both gas and 
liquid in intimate contact against the surfaces of the 
filter. The character of the mist, the density of the 
droplets, their size and the volume of mist, can be 
regulated by choosing the right diameter of cylinder 
and regulating its speed of rotation and the depth of 
immersion into the surface of the pool. On to this 
surface, from which the film of liquid is picked up, a 
minute quantity of a low surface tension liquid is 
allowed to drop at predetermined intervals. The 
result is that virtually every drop in the mist is covered 


















serrated edges in finely divided streams. An adjust- 
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with an infinitestimal film of this low surface tension 
liquid, and very effective wetting action is obtained. 
In addition, the liquid acts as an evaporation 
retardant. As the spray and mist will reduce the 
temperature of the incoming gas, a reduction in its 
volume and consequently in its velocity is produced. 


Condensation upon the particles in suspension is. 


accelerated. The low surface tension oil on the 
wetted particles insulates them electrically. 

The Traughber filter has two mist chambers, so 
arranged that as the gas passes successively from one 
and through the other, becoming cooled down, the 
space occupied becomes larger so that progressive 
reduction in velocity results. As a result suspensions 
which, although wetted, are still too small to settle, 
function as nuclei for further condensations of 
moisture and they thus become heavier. The com- 
bination of slower speed and therefore greater 
difference of momentum between gas and suspensions 
helps the smallest particles to settle. 

The final and characteristic stage of purification is 
achieved by bubbling the gases in fine streams through 
a layer of water—the froth floor—upon which the 
low surface tension oil forms a froth as the gases blow 
through. This froth, the thickness of which can be 
easily regulated by adjusting overflows, through which 
it carries all the rest of suspensions and impurities 
into the sump of the filter, is the equivalent of a 
filter cloth of constant, adjustable texture and 
resistance. Any froth entrained by the gas is arrested 
by low-resistance labyrinth rings, which are constantly 
flushed with water, while a second layer of such rings 
retains most of the moisture in the gases. 

As will be seen from the accompanying diagram, the 





MODERN TRAUGHBER FILTER 


‘Traughber filter is simple in construction. The only 
moving parts'inside the filter are the spray rotors. 
They have little resistance to overcome, as they only 
just touch the surface of the liquid, and the power 
required to operate them is only between 1 and 2 H.P. 
The fan and circulation pump are independent and 
outside the filter. The suspensions are collected in 
the form of a sludge, so that dust cannot be re- 
dispersed. The fan is usually placed behind the filter 
and operates in clean, cool air or gas. 

The washing liquid used can, with suitable additions, 
be made to separate one gas from another, to 
neutralise acids, to bind or combine certain co- 
stituents, which can then be recovered. Thus 
Traughber filters can be made to eliminate SO, or 
H,S gas from fumes and to condense carbon bisulphide, 
which can be distilled out of the washing liquid and 
used again. The washing liquid is clarified and 
recirculated so that the consumption of water can, 
when necessary, be reduced to that quantity which 
is evaporated in reducing the temperature of the 
ingoing gas to the temperature of the washing liquid. 

Referring to the diagram, the air or gas receiver is 
shown at A. Its lower portion forms a reservoir for 
the washing liquid and the sump for the collected 
sludge. An overflow keeps the liquid level constant. 
The sludge may be discharged periodically or con- 
tinuously by conveyor arrangement. The gases are 
deflected towards the surface of the washing liquid 
and project all the heavier particles of dust into the 
solution, leaving only the finer particles to be dealt 
with by the mist. The spray rotors B are plain steel 
cylinders carried on ball bearings and rotating at 
about 1200 r.p.m. The gases travel upwards through 
the mist and the wetting action of the special oil dis- 
places the fine film of air surrounding the dust 
particles which are carried down into the reservoir. 
The froth floor above the air receiver contains a layer 
of washing liquid, also covered by a film of the special 
oil. As the air or gases enter they are deflected and 
carried below the surface of this liquid through 


discharges into the washing 


in the lower as well as the upper chamber. 


system. The settling tank is shown at H. 


gases. 


valuable dusts. 


for air conditioning. 








A Locomotive Fire Engine 





For many years fire engineers have wondered why 
the potentialities of the steam locomotive should not 
have been made available for dealing with outbreaks 
of fire on railway property and areas contingent 


thereto. 


services were required. 


purpose for which it was designed. 

















LOCOMOTIVE FIRE ENGINE 


brought the subject again to light, and it was then 
decided that all the yard locomotives in the back 
areas should be fitted with proper fire-fighting 
equipment. The sudden collapse of the enemy, 
however, prevented this idea from materialising. 
The whole subject has recently been revived by 
Mr. O. V. Bulleid, the chief mechanical engineer of 
the Southern Railway, who approached Merryweather 
and Sons, Ltd., of London and Greenwich, with regard 
to the supply of up-to-date steam fire pumps for 
fixing to tank locomotives available for the purpose. 
The type of locomotive proposed was James 
Stroudley’s ‘“ D.1—0-4-2”’ tank class, and it has 
been found possible to attach to these engines a 
powerful steam pump over the rear buffer beam. 
The engraving reproduced herewith gives a clear idea 
of the arrangement adopted. 

The steam fire pump is: of the Merryweather 
“Greenwich Gem” double-cylinder double-acting 
type, having a total delivery capacity of approxi- 
mately 1 ton of water per minute at a pressure of 
100-120 Ib. per square inch and designed to throw 
four powerful jets immediately on starting up the 
pump. 

The pump end is of gun-metal with copper air 
vessels on the suction and delivery branches. Rubber 
disc valves are fitted. Access to them is obtained by 
the removal of a single cover. A by-pass vave is also 
provided, enabling any quantity of water, from zero 
to the maximum output, to be delivered under 
normal speed conditions. 

The steam supply is controlled by a master valve 
operated from the cab and a stop valve on the engine 
cylinders. The exhaust is taken to the atmosphere. 
The question of a sufficient supply of water for the 
operation of the fire pump is, of course, an all- 
important one. A limited supply is always available 








from the feed tanks of the locomotive, which may be 


able overflow keeps the level of the froth constant and 
reservoir below. 
Eliminators D retain any moisture ‘which might be 
entrained with the moving air or gases. A circulating 
pump E supplies fresh washing liquid from the 
reservoir in the receiver in just sufficient quantity to 
float off the impurities captured by the oil froth. 
Inspection doors F, air-tight when closed, are provided’ 
An oil 
tank G with adjustable sight feed is located in a 
suitable position to feed the*oil to the circulating 


The process can be used for treating hot or cold 
It is claimed to give excellent results in the 
recovery of lead and zinc oxides from fumes, in the 
purification of producer gas, the elimination of dust 
from flue gases, the absorption of H,S and SO,, the 
recovery of CS,, and the recovery of silver and other 
Traughber filters are used in foun- 
dries for collecting sand blasting and polishing dusts, 
in potteries for the removal of soluble impurities in 
gases, for cleaning air for drying and enamelling 
purposes, and for disinfecting and humidifying air 


About forty years ago a steam fire pump was kept 
at Southampton docks ready for attachment to 
shunting locomotives which carried special arrange- 
ments on the front buffer beam in order to allow of the 
fire pump being fixed to the engine whenever its 
The inevitable delays in 
getting the pump into operation militated against its 
success, and the machine fell into disuse for the 


Towards the end of the last war the devastating 
fires that occurred in munition dumps in France 





found useful for use on small outbreaks; but we may 
state that the Southern Railway has at present under 
construction a number of “ tank trains” consisting 
of six standard trucks, carrying rectangular tanks 
of water, the tanks being coupled together with 
flexible hose pipes and connected directly to the 
suction inlet of the pump, with shut-off valves of 
entirely frostproof design on each tank. 

Such a supply would be sufficient for outbreaks of 
considerable dimensions. It could be augmented 
by supplies always available in railway yards and 
depots. For the latter purpose three 20ft. lengths of 
flexible suction pipe are carried in hamlets round the 
front of the locomotive, while a sufficient supply of 
delivery hose and other fire-fighting gear is stowed in 
steel compartments on the rear offside of the 
locomotives. 

We understand that one of these “‘ locomotive fire 
engines ”’ was recently in action for a considerable 
period dealing with a large fire at one of the company’s 
depots, where it demonstrated its usefulness for 
the purpose for which it was supplied. 








Engineering Economics and 
‘Esthetics 


Tue Council of the Institution of Civil Engineers 
has recently given consideration to the need to foster 
amongst engineers the closer study of— 


(a) the economics of engineering projects ; 

(6) the organisation and management of engi- 
neering work ; and 

(c) the relations of zsthetic considerations to 
engineering design and construction. 


In the past, these three subjects have not generally 
been included in an engineer’s education and training, 
but have been left to be acquired by practical experi- 
ence spread over many. years. Together they include 
many aspects of engineering work which require to 
be kept continuously under review in the light of 
changing econdmic conditions and the incidence of 
scientific research on the use of materials and on 
design. 

The Council believes that in the period of recon- 
struction and development which will follow the 
present war, these subjects will become of increasing 
importance, and in the national interest should form 
a part of the equipment with which engineers should 
be furnished in order that they may adequately play 
their part in the task before them. 

The Council accordingly intend to examine all 
possible means by which the Institution can influence 
the better understanding of engineering economics 
and esthetics, not only by students resident at the 
universities, but also by those otherwise engaged in 
their engineering training, so that eventually a study 
of these subjects may form an integral part in the 
recognised education of all engineers. 

As a commencement, the Council approached the 
Vice-Chancellor of Cambridge University with an 
offer to finance for a period of five years a lectureship 
on the subjects envisaged in the hope that they would 
in due course form part of the engineering curriculum 
of the Mechanical Sciences Tripos. The proposal 
was cordially welcomed, and has now been accepted 
in principle by the Council of the Senate of the 
University, but its full adoption will necessitate some 
reconsideration of the scheme of instruction in the 
Engineering School and possibly of the Mechanical 
Sciences Tripos, which it would be impracticable to 
undertake in wartime. It is proposed, however, that 
a beginning should be made in the next academical 
year, commencing in the autumn, by inviting a 
number of eminent engineers and others to visit the 
university to give either single lectures or short 
courses on subjects coming within the terms of the 
proposal. 








INSTITUTION OF Navat ARCHITECTS.—A_ research 
scholarship of the value of £250 per annum and tenable 
for two years has been founded by the Wrought Light 
Alloys Development Association to encourage and facili- 
tate research in the application of light alloys to ship con- 
struction. The scholarship will be administered by a 
committee of the Institution of Naval Architects, and it is 
hoped to make the award in Sepiember, 1941. Full 
particulars of entry, which closes on July 3lst, can .be 
obtained from the Secretary, Institution of Naval Archi- 
tects, 10, Upper Belgrave Street, London, 8.W.1. 


INSTITUTE OF FUEL : StuDENTS’ MEDAL.—To encourage 
the preparation of papers by students of fuel technology, 
the Council of the Institute cf Fuel has decided to make 
an annual award of a medal, together with a prize consist- 
ing of books and/or instruments to the value of £5, for a 
paper submitted by a student member of the Institute or 
by a student under twenty-five years of age of any 
university or technical college in the United Kingdom. 
The paper shall deal with some subject relating to the 
preparation or utilisation of fuel, or allied subjects. Papers 
must be received by the Secretary on or before September 
lst in any year. Papers are limited to a maximum of 6000 
words, and may be illustrated by line drawings or photo- 
graphs. Details of the rules governing the award can be 
obtained from the Secretary, The Institute of Fuel, 30, 
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New Steel Distribution Scheme 


a ae 


HE Munistry of Supply, Iron and Steel Control, 
has issued the following information regarding 
a new steel distribution scheme :— 


AUTHORISATION PROCEDURE 


All acquisitions of finished steel of the classes listed 
in Appendix A, whether for direct Government con- 
tracts or for any other purposes, require an authorisa- 
tion on Form M (or Ma in the case of alloy steel). 
This can only be obtained either directly from a 
Government Department or through a firm or person 
who has received authority from a Government 
Department to issue such an authorisation. A list 
of the Government Departments responsible for issu- 
ing authorisations for various purposes is given in 
Appendix B. 

An authorisation enables the holder, for the pur- 
poses named on the form, either to acquire finished 
steel directly up to the tonnage and in the period 
specified, or to issue sub-authorisations, also on 
Form M, for any part of the tonnage. Firms requir- 
ing to issue sub-authorisations can obtain the neces- 
sary copies of Form M, bearing the name of the 
Government Department arid the Department symbol 
from the Government Department direct or through 
the firm from whom they received their own autho- 
risation. 

The holder of an authorisation on Form M has 
authority to quote on his order the particulars 
necessary for acquiring finished steel. These are the 
symbol of the Government Department concerned, 
the Department authorisation number, the delivery 
period number, and the statement “ authorised on 
Form M.” It should be specially noted that the 
contract or other reference numbers of a Department 
are not sufficient and cannot be used to acquire steel. 
The only particulars that can be quoted for this 
purpose are those set out on an authorisation on 
Form M. 

If a supplier of finished steel is unable to accept 
an order for delivery in the period authorised, the 
customer may place the order for delivery in a later 
period, provided he immediately notifies the issuing 
Department (through any contractor from whom the 
authorisation was received), and that Department 
does not object. This arrangement does not, of 
course, apply if the order is not placed before the end 
of the period authorised. In such a case, the autho- 
risation is no longer valid, and a new authorisation 
is required. 

The only exceptions to the use of Form M are the 
licences issued by the Iron and Steel Control, the 
allocations issued on behalf of the Ministry of Food 
and the Board of Trade by the Administrator of Tin- 
plate Distribution on Forms ATP/- and ABNP7/.-, 
the authorisations issued by the Ministry of War 
Transport Surveyors on Form §8.25/A, and certain 
modifications of the procedure which apply to firms 
who purchase only very small quantities of steel. It 
should also be noted that Department symbols, &c., 
cannot be used by stockholding merchants in purchas- 
ing finished steel products for their stock. For this 
purpose they require a licence from the Iron and 
Steel Control. 

June 20th, 1941. 

Ref. 8.8.20. 


APPENDIX A 
List oF FINISHED STEEL PRODUCTS 


Ingots, billets; blooms and slabs (when not for 
conversion into the other products listed below). 

Plates, medium plates, angles, channels, tees, 
joists, piling sections, other sectional material ; 
rounds, rods, squares, hexagons, flats, other sections 
and shapes (and whether black or bright); rails, 
sleepers, fish-plates, sole-plates. 

Sheets, coated and uncoated, less than 3 mm. thick, 
including galvanised, lead-coated, R.P.M., and Cel- 
lactite sheets. 

Tin-plates (including tinned sheets), terne plates 
(including terne sheets), black plates (including silver 
finished plates). 

Shell stéel ingots, billets, blooms, and bars. 

Steel tubes and pipes (including imported hollows). 

Hoops, strip (and whether coated or uncoated, and 
whether hot or cold rolled). 

Tyres, axles, wheels. 

Steel castings, forgings, stampings. 

Colliery arches and accessories therefor, pit props. 

Steel bolts, nuts, screw studs, washers, rivets, and 
screws. 

Railway springs (and whether laminated or coiled). 

Wire rods, coated or uncoated wire, whether plain 
or barbed, wire rope, wire strand, wire netting, wire 
chain link fencing, wire mesh, wire nails, excluding 
boot and shoe grindery, wire staple, excluding 
machine staple. 

Constructional steel, whether fabricated or not, for 
inclusion in the structure of a building. 

(Norr.—High-speed steel, containing 14 per cent. 
or more of tungsten is not covered by the Steel 





Distribution Scheme. It can only be acquired under 
licence from the Iron and Steel Control.) 


APPENDIX B 


Home Orrice, Whitehall, London, 8.W.1.—Police 
stations, prisons, approved schools, fire brigades (including 
Auxiliary Fire Services). 

MINistRY oF Home Security, Cornwall House, Stam- 
ford Street, London; S.E.1.—A.R.P. Services, including 
Scotland, for which Ministry of Home Security is respons- 
ible, camouflage, screening blast-furnaces and coke ovens 
(anti-glare), special defence schemes. 

Apmiratty, P. Branch, Statistics Section, Fernley 
Hotel, Bath.—Naval requirements, other than works and 
buildings. 

ApmrraLty, C.E. in C. Department, 39-41, Upper 
Oldfield Park, Bath.—Naval works and buildings services. 

ADMIRALTY, Whitehall, London, S.W.1.—Mercantile 
shipbuilding and repairs. 

MINISTRY OF War TRANSPORT SURVEYORS.—Deck and 
engine-room stores for morcantile marine and_ fishing 
vessels (by stores authority on Form §.25/A endorsed 
with Departmental symbol, serial number, and name of 
port). 

War OFfFIce, Romney House, Marsham Street, London, 
S.W.1.—Army buildings, medical stores, fuel, and light, 
and requirements for any contracts placed or purchases 
made direct by War Office. 

MINistRY OF Suppty, S.S.4.B., The Adelphi, John 
Adam Street, London, W.C.2.—Ball, cylindrical roller 
and taper bearings, and precision chains. 

Ministry oF SuppLy, Appropriate Raw Material Con- 
trol.—Machinery and plant of factories engaged in the 
production of commodities controlled by the Ministry of 
Supply. Details regarding the raw materials covered may 
be obtained from the Ministry of Supply, Raw Materials 
Department, Warwick.* 

. MInIstRY oF SuppLy, MacHINE Toot ContTROL, 35, 
Old Queen Street, London, S.W.1.—All requirements of 
manufacturers of machine tools, jigs, gauges, and fixtures. 

MINISTRY OF SuPPLY, Hanp Toot Directorate, The 
Cedars, Tettenhall, Wolverhampton.—aAll requirements 
of manufacturers of hand tools. 

MINISTRY OF Suppty, T.T.2, Ivybridge House, John 
Adam Street, London, W.C.2.—Road motor vehicles and 
components to be used in the manufacture of such vehicles: 

Ministry oF Suppty, T.T.3, Steel House, Tothill Street, 
London, 8.W.1.—Spare parts for road motor vehicles. 

THE SEecRETARY, Ministry oF Suppiy, The Adelphi, 
John Adam Street, London, W.C.2.—All other require- 
ments for Army. 

Arr Ministry, Grand Hotel, Harrogate.—Air Ministry 
requirements. 

MINISTRY OF AIRCRAFT PrRopUCTION, Endcliffe Crescent, 
Sheffield.—Requirements for manufacture of aircraft and 
all R.A.F. stores ordered by Ministry of Aircraft Pro- 
duction. 

MINISTRY OF AIRCRAFT PRODUCTION, Millbank, London, 
S.W.1.—Buildings (including civil engineering) financed 
wholly or in part by Ministry of Aircraft Production ; 
machinery and plant engaged on Ministry of Aircraft 
Production work (including maintenance requirements) ; 
all requirements of factories engaged on production of 
aluminium, magnesium and light alloys. 

DEPARTMENT OF HEALTH FOR SCOTLAND, Edinburgh. 
Department of Health for Scotland, services, e.g., hospitals, 
all housing requirements, water supplies, sewerage, &c., 
providéd by local authorities ; and publie utility under- 
takings. ; 

Scottish Epvucation 
Schools in Scotland.* 

ScortisH Home Orricre, Edinburgh.—Police stations, 
prisons and special area factories in Scotland.* 

DEPARTMENT OF AGRICULTURE FOR SCOTLAND, Edin- 
burgh.—Agricultural machinery, implements. and _ build- 
ings, piers and land drainage works in Scotland.* 

Boarp oF TRADE, Gas Administration Department, 
26, Chapter Street, London, S.W.1.—Gas undertakings 
(including tools peculiar to the gas industry). 

Boarp oF TRADE, Industrial Supplies Department, 
Millbank, London, 8.W.1.—({1) All home civilian trade 
except where specifically included under another depart- 
ment, including the requirements of factories (other than 
those working exclusively under the auspices of one 
Department or producing aluminium, magnesium, light 
alloys, bricks, cement, or commodities controlled by the 
Ministry of Supply) for the repair and maintenance of 
their machinery and plant. Applications for authorisations 
should be made to the Board of Trade by the actual 
purchaser of finished steel and not by the purchaser of 
goods manufactured from finished steel. In the case of 
certain organised groups of manufacturers the Board of 
Trade issues a group authority to the Secretary of each 
group, who in turn issues authorisations to the members 
of the group. In the case of tin-plates, terne-plates and 
black-plates for home civilian trade, applications should be 
made by the actual fabricators to the Administrator of 
Tinplate Distribution, 50, Charing Cross, London, 8.W.1. 
(2) Indirect export (i.e., export of manufactured articles 
containing steel), except exports to British controlled oil 
companies and oil companies operating in the sterling 
area, Dominion and India Service requirements (which 
are authorised by the corresponding Departments in this 
country), agricultural machinery, hand tools, machine 
tools and motor vehicles and spare parts, In general the 
Board cf Trade either issue group authorisations to the 
Secretaries of Export Groups who in turn issue authorisa- 
tions to their members or make arrangements for applica- 
tions for individual export orders to be submitted through 
the group. (3) Direct export (i.e., export of finished 
steel), except to India, to oil companies and for Dominion 


DEPARTMENT, Edinburgh. — 





* Except in regard to private enterprise works of building or 
civil engineering construction (see Ministry of Works and 
Buildings). 





Service requirements. Applications for exports to the 
territories for which the following Departments are 
responsible should be submitted through these Depart- 
ments :—Burma Office, Whitehall, London, S.W.1; 
Colonial Office, Downing Street, London, 8.W.1; and for 
requirements of non-ferrous metal mines in the Empire 
through Non-Ferrous Metals Control, Grand Hotel, 
Rugby. , 

Priority OFFICER, MINISTRY OF HEALTH, Whitehall, 
London, S.W.1.—Hospitals, housing schemes, water 
supplies, sewerage, refuse collection, &c., provided by 
local . authorities; and public utility undertakings 
(excluding Scotland). 

MINISTRY OF AGRICULTURE AND FisHERIES, Linden 
Hall Hydro, Christchurch Road, Bournemouth.—Agri- 
cultural machinery, implements, buildings and land 
drainage works (excluding Scotland).* 

MINIsTRY OF War Transport, Metropole Buildings, 
Northumberland Avenue, London, W.C.2.—Statutory 
railways, railway rolling stock (excluding new tank 
wagons and internal user stock), ports, canals and canal 
carriers, highways, tramway and trolley vehicle under- 
takings, works and buildings for inland transport under- 
takings. 

Ministry OF Foop, Westfield, Llanerch Road, Colwyn 
Bay, North Wales.—Tins and packing material for food, 
requirements of food factories and of undertakings used 
for processing, storing and distributing food (including 
breweries and animal feeding - stuffs); communal and 
emergency feeding. the case of tin-plates, terne- 
plates and black-plates, applications should be made by 
the actual fabricator to the Administrator of Tinplate 
Distribution, 50, Charing Cross, London, 8.W.1. 

MINISTRY OF WoRKS AND Buitpines, Lambeth Bridge 
House, London, S8.E.1.—Requirements of contractors of 
the Ministry. Authorisations will be issued to the firms 
concerned by the appropriate Department of the Ministry. 

MINISTRY OF WoRKS AND BvuILpDINGs, Director of 
Cement and Director of Bricks respectively, Lambeth 
Bridge House, London, S.E.1.—Steel for machinery and 
plant (including maintenance and repairs) of cement 
works and brickworks. 

Ministry oF Works AND BvuiILpines, Regional 
Licensing Officers.—Private enterprise works of building 
or civil engineering construction. Lists of the areas 
covered by the various Licensing Officers may be obtained 
from any Licensing Officer or from the Licensing Officer, 
Ministry of Works and Buildings, Abell House, John Islip 
Street, London, 8.W.1. 

Boarp or Epvucation, Branksome Dene Hotel, Bourne- 
mouth.—Schools and other educational institutions in 
England and Wales towards the cost of which the Board 
makes a grant (excluding Scotland).* 

GENERAL Post Orrice, Stores Department, 17-19, 
Bedford Street, London, W.C.2.—Post Office require- 
ments. 

Mines DEPARTMENT, Mill House, 87-89, Shaftesbury 
Avenue, London, W.1.—Mines and quarries under the 
jurisdiction of H.M. I stors of Mines and Quarries ; 
coke ovens and patent fuel plants, except those owned 
by a steel works or I.C.I.; tar distilleries and low-tempera- 
ture carbonisation plants ; coal dumps ; and private lines 
and sidings and rolling stock used solely for internal traffic 
within a mine or quarry premises (excluding Northern 
Ireland). 

PETROLEUM DEPARTMENT, Dean Stanley Street, Mill- 
bank, London, 8.W.1.—British controlled oil companies 
requirements for home and export, including the packaging 
and other requirements of the lubricating oil trade, but 
excluding the “ Service ” Departments’ requirements and 
the retail distribution of petroleum products in the 
United Kingdom. 

Execrriciry CoMMISSIONERS, Savoy Street, Strand, 
London, W.C.2.—Electricity supply industry covering 
generating stations, the grid and distribution systems. 

MINISTRY OF CoMMERCE, Belfast, Northern Ireland.— 
All requirements of local authorities, A.R.P., schools, 
hospitals, housing schemes, water supplies, sewerage, 
churches and social centres, agricultural machinery and 
implements manufactured in Northern Ireland, agricul- 
tural buildings, railways and other transport, harbours, 
canals, electricity and gas supplies, mines and quarries, 
extension and alteration of factories engaged on essential 
work (excluding directly sponsored by other Departments 
listed). 

Inp1a Orrice, Whitehall, London, S.W.1.—All finished 
steel for direct export to India. 

Locat REconsTRUCTION PANELS.—Air raid emergency 
repairs to vital buildings, production plant, machinery 
and works.f A list of the Local Reconstruction Panels 
can be obtained from the Ministry of Aircraft Production, 
Emergency Services Organisation, Millbank, London, 
8.W.1. 

LocaL AuTHORITIES.—Air raid emergency repairs to 
other premises.t Local authorities can obtain particulars 
regarding procedure from the Priority Officer, Ministry 
of Health, London, 8.W.1. 








Standardisation of the Declared 
Calorific Value of Gas 


At the one-day meeting of the Institution of Gas 
Engineers, which was recently held in London, under 
the presidency of Mr. George Dixon, Engineer and 
Manager, City of Nottingham Gas Department, there 
can be no doubt that the paper of the symposium, 
“The Gas Industry: 1941 and After ” (consisting of 
nine separate contributions from notable authors), 
which elicited the greatest interest, was the opening 
one by the President-Elect, Sir Frederick J. West, of 
Manchester, on ‘‘ The Standardisation of the Declared 
Calorific Value.” 

The author held that the freedom bestowed upon 
gas undertakings by the Gas Regulation Act of 1920 
to choose and to vary the standard of calorific value 
of gas sold most suited to all the conditions under 





t+ In the case of permanent — application: should be 
made to the Department concerned. 
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which it was to be supplied, marked a very great 
advance in the development of the gas industry in 
England. But while this freedom of choice is of the 
greatest value, it should not be permitted to go to the 
length of such diversity of standards as to interfere 
with the simplification of appliances or to increase 
the difficulty of the consumer to understand for what 
he is paying. 

Jteasons were given for varying the calorific value 
in different districts, and it was shown that no fewer 
than twenty-six different values were declared, vary- 
ing from 200 to 600 B.Th.U. per cubic foot. 

The Fuel Research Board, as long ago as 1919, 
reporting to the President of the Board of Trade, 
came to the conclusion that there should be no stereo- 
typed standard of calorific value. Some form of 
standardisation is of great importance, however, for 
several very weighty reasons. Not the least of these 
is that of reducing the confusion in the public mind 
with regard to what the consumer is buying through 
the gas meter. The public has not accepted the 
“therm ”’ with any sense of unanimity, and no doubt 
there are satisfactory reasons why this should be so. 
The meter records cubic feet, which has to bé trans- 
lated into therms, by the use of a factor which varies 
often from one gas undertaking to another and some- 
times from one side of the street to the other. 

Sir Frederick concluded that, if it be conceded 
that one standard declared calorific value for the 
whole country is inadvisable, though in many respects 
desirable, there appears to be a very strong case for a 
limited number of standards. 

He suggested that four values—500, 475, 450 and 
425—should suffice to meet all, or very nearly all, 
requirements. An analysis of official returns showed 
that about 80 per cent. of the gas supplied by the 
three metropolitan companies and the six principal 
London suburban companies is sold at a declared 
value of 500 B.Th.U. per cubic foot. This represents 
about one-third of the total volume of gas sold in 
this country. 

An animated discussion followed. All the nine 
papers of the symposium having been circulated to 
members were taken as read. 

As to the clarification of the mystification in the 
minds of consumers through not understanding how 
their accounts were made up, Mr. Walter T. Dunn, in 
a written contribution to the discussion, suggested 
that the dials of gas meters should be altered to read 
therms instead of cubic feet. The charge would thus 
be clearly indicated. 





The Home Guard and Factory 
Defence Matters 


Tue Electricity Commissioners have been notified 
by the War Office that Liaison Officers have been 
appointed on Command Headquarters, as is shown 
in the list given below, to deal locally as far as possible 
with the Home Guard and factory defence matters 
in the case of factories and undertakings for which 
the various Government Departments are responsible. 
Any Home Guard problems and suggestions which 
electricity undertakers have usually referred to the 
Commissioners should in the first instance be referred 
in future to the Factory Liaison Officer in their 
locality, who will subject to Command Headquarters 
views dealing with such problems and suggestions. 
The list of Commands and Liaison Officers is given 
as follows : 

Eastern Command.—-—Lieut.-Col. A. R. Thompson, 
M.C., Watergate House, Adelphi, W.C.2. Telephone, 
Ger. 6933, Extension 794. 

South-Eastern Command. 





Lieut.-Col. T. Donnelly, 


D.S.0., Watergate House, Adelphi, W.C.2.  Tele- 
phone, Ger. 6933, Extension 794. 
Western Command.—Capt. The Lord Carnegie, 


K.C.V.0. Staffs, Salop, Warwick, Worcester, Here- 
ford: Lieut.-Col. W. de L. Passy, 20, Norfolk Road, 
Edgbaston, Birmingham. Telephone, Edgbaston 2981. 
Cumberland, Westmorland, Lancashire, Cheshire : 
Lieut.-Col. J. C. Brewer, M.C., Lieut.-Col. C. B. Mosse, 
Britannia House, Fountain Street, Manchester, 2. 
Telephone, Deansgate 4343, Extension 69. 

Wales.—Lieut.-Col. A. I. G. McConkey, Halidon 
House, Abergavenny, S. Wales. Telephone, Aber- 
gavenny 349. 

Scottish Command.—Lieut.-Col. W. L. Stewart- 
Meiklejohn, 21, Glassford Street, Glasgow, C.2. 
Telephone, Bell 3586. 

_Northern Command.—Northumberland, Durham, 
North Riding of Yorkshire: Major F. E. Davies, 
M.C., Clarendon Buildings, West Clayton Street, 
Newcastle-on-Tyne. Telephone, Newcastle 27623. 
East Riding and West Riding of Yorkshire: Lieut.- 
Col. V. Cambier, Queen’s Buildings, Queen Street, 
Sheffield, 1. Telephone, Sheffield 22884 and 20720. 
Derby, Lincoln, Notts, Leicester, Northampton, 
Rutland: Major M. J. T. Reilly, M.C., 2, Carrington 
Street, Nottingham. Telephone, Nottingham 45721. 

Southern Command.—Lieut.-Col. P. D. Green- 
Armytage, Royal London House, Queen Charlotte 
Street, Bristol. Telephone, Bristol 23718. 








Oi SrruaTion In THE MippLE East: CorRECTION.— 
Col. 2, page 334, May 23rd, 1941. Owing to a slip in con- 
version, the oil production in Russia in 1939 was given as 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


Steel Stocks Census 


Under its statutory powers the Ministry of 
Supply, Iron and Steel Control, is to take a census of 
steel stocks on June 30th, 1941. This census will, in 
general, follow the lines of the one held at the end of 1940, 
which yielded results of the greatest value in formulating 
Government policy in regard to supplies of steel. Some 
30,000 firms will be affected. Consumers are asked to 
complete and return the form by July 7th, 1941. The form 
is not being sent out to finished steel producers, structural 
engineers and stockholding merchants, as these all come 
within the purview of the Iron and Steel Control and 
figures of their stocks are regularly available. The census 
form, properly filled, must be returned to the Iron and 
Stee] Control by July 7th, 1941. If a firm’s total stock is 
less than 5 tons the form should be marked “ Under 
5 tons,” and no further particulars entered, except the 
name, address and signature of the firm. The steel 
products to be included in the census are :—Drop forgings 
(carbon and alloy); alloy steel in the form of castings ; 
forgings (except drop forgings); sections, bars, sheets, 
strip, wire and tubes; armour plate; high-speed steel ; 
nuts, bolts, screws, rivets, washers. All other steel in the 
form of plates, medium plates, sheets (coated or uncoated) ; 
rails, fish-plates, sole-plates, sleepers; angles, tees, 
channels, sections; girders, beams, joists, pillars; bars, 
rounds, squares, hexagons, flats, rods; steel arches and 
accessories ; pit props; shell steel ingots, billets and 
forgings ; tubes and pipes; hoop and strip (hot or cold- 
rolled); bright steel bars; railway tyres, wheels and 
axles; railway*springs ; forgings (except drop forgings) ; 
castings ; nuts, bolts, screws, rivets, washers ; wire rods ; 
wire (coated or uncoated); barbed wire; wire rope, 
strand, netting, fencing, nails and staples ; constructional 
steel, whether fabricated or not. 


The Pig Iron Market 


Expectations that an advance in the price of pig 
iron will be announced are voiced in many directions. So 
far there has been no official statement as to the future 

rice of blast-furnace coke, which, of course, will be an 
important factor in fixing pig iron quotations. An increase 
in coke prices is regarded as certain, as other industrial 
coke prices have been increased by Is. 3d. per ton. Only 
a moderate volume of business is passing in pig iron and 
buyers have to agree to pay the official price ruling on the 
date of despatch. The demand for foundry pig iron is 
steady and this quality is now being used for a number of 
purposes for which in pre-war days consumers did not 
consider it suitable. Supplies, however, are adequate. 
Several districts draw practically all their supplies of 
foundry iron from the Midlands, and the makers in that 
district are understood to have accumulated fair stocks. 
At any rate, there is no suggestion that the Cleveland 
makers of foundry sorts, which is on a limited scale, should 
be increased. In the Midlands the light castings industry is 
still poorly employed. Not long ago there was a move to 
bring this industry into the war effort and it was hoped 
that Government contracts would absorb some of the 
unemployed capacity of the industry. Apparently the 
light castings foundries are not suitable to undertake more 
than a limited amount of the class of work required by the 
Government. If there is any tightness in the pig iron 
position, it is in the low phosphorus and hematite cate- 
gories. Some improvement bas been noticeable in the 
demand for high-phosphoric pig iron, as larger quanfities 
of this description have been called for by the engineering 
foundries, which have been asked by the Control to use it 
wherever possible as a substitute for low-phosphoric and 
hematite sorts. There is an active demand for the two 
latter sorts of irons from the heavy engineering and 
associated industries. Refined irons are called for in 
increasing quantities and the demand is met in part by 
imported material. Large quantities of basic iron are 
passing to the steel works, and in spite of the heavy 
demand the supply position does not give rise to any 
anxiety. The home production has been considerably 
increased over the normal peacetime output and has been 
supplemented by substantial imports. 


Scotland and the North 


The Scottish steel makers are operating at capa- 
city and large outputs are being obtained. All plant that 
could possibly be brought into operation has been working 
for some time. Whilst business continues to be offered 
in large volume, practically no fresh orders can be booked 
for delivery for inclusion in the second delivery period, 
which ends on June 30th. Allocations, however, have 
been made for the third period and the producers are 
assured of extremely active conditions for some months 
ahead. An outstanding feature of the steel position is a 
strong demand for plates. Ship, tank and boiler plates 
are keenly sought after and very large tonnages are passing 
to the shipyards, which have a big programme of con- 
structional and repair work in hand. The position so far 
as heavy structural steel is concerned is regarded as fairly 
satisfactory under the existing conditions ; the demand is 
not more than moderate and deliveries can be made fairly 
promptly. The call for light joists and sections is good and 
considerable quantities are ing to the consuming 
trades. All branches of the engineering industry are fully 
employed in nearly every case upon war work. This 
section of industry is absorbing very considerable quan- 
tities of sections, bars and castings. The demand for 
special alloy steels, which has been a feature of the market 
for some weeks, is still steadily expanding as the demands 
from munition and armaments makers increase. Businesss 
in tubes and pipes is brisk and the works are actively 
engaged for some time. In the Lancashire district the 
activity in the steel industry is increasing and there is a 
particularly sharp request for alloy steels. Importations 
of American steel have helped to ease the situation, and 





4,433,000 tons. It should have been 30,000,000 tons. 








Markets, Notes and News 


Unless otherwise specified home trade quotations © 


Export quantities are f.o.b. steamer 


freely distributed are considerable tonnages of special 
steels. Boilermakers and tank makers are large con- 
sumers of plates, and this demand seems likely to con- 
tinue for some months. The steel works in the North- 
West Coast are busily engaged largely upon material for 
Government contractors. 


The Midlands and South Wales 


All the steel works in the Midlands are fully 
employed and these conditions rule at the re-rolling mills 
as well as at the heavy steel works. The busy conditions 
prevailing at the shipyards have created an extremely 
heavy demand for billets and sheets, and the call for plates 
in particular is a feature of the position. Sheet makers 
have been busy for months principally on Government 
orders and there is no slackening in the volume of business 
coming forward. The careful distribution of iron and 
steel and the restriction upon its use for unessential work 
has made the situation easier in several directions. The 
position so far as heavy joists are concerned is still rather 
on the quiet side, but light joists and sections are in heavy 
demand and as a result of the limitation of supplies to 
essential war purposes the firms engaged on this class of 
work are receiving earlier deliveries in most classes of 
structural steel than was the case a short time ago. Most 
constructional engineering firms are busily employed and 
are taking large tonnages of steel. The development in 
the demand for special steels has continued and important 
quantities are passing steadily to the engineering industry. 
The production of bright-drawn steel has been increased, 
and the position, so far as deliveries are concerned, has 
distinctly improved. Business in colliery steel is active, 
and although the total demand may be less than at this 
time last year, big tonnages of props, roofing bars, &c., 
are passing to the collieries. The iron and steel trade in 
South Wales is operating under high pressure and prac- 
tically the whole production is passing into consumption 
for national purposes. In the heavy finished steel depart- 
ment makers are being pressed to accelerate deliveries. 
The demand for billets is at a high level, but the home 
production is supplemented by imports from the United 
States and the position is not unsatisfactory. The tin- 
plate trade is not so busy as it was a few months ago and 
the works operations are restricted by the limitation of the 
quantities of steel allocated to them. Some good export 
orders, however, have lately come into the market and 
there has been a good deal of inquiry. Sheet makers are 
busily employed and most of them are engaged almost 
entirely upon priority orders. 


Copper and Tin 


The consumption of copper in Great Britain con- 
tinues on a heavy scale. Supplies, however, are sufficient 
to meet all requirements, and although the non-ferrous 
meta! control exercises care in the distribution and little 
copper is available for other than war purposes, the situa- 
tion is regarded as comfortable. In the United States the 
war industries are operating at top speed and copper in 
that country is becoming rather tight. No copper now is 
available for export. The prices are unchanged at 12c. 
for domestic delivery and 1lc., nominal, for export. The 
retention of the 12c. price is believed to be due to the 
influences of the American Government, which does not 
wish prices to be raised above that level. Ali transactions 
in copper in the United States are subject to priority and, 
of course, it is necessary to obtain an export licence. 
South American copper is coming in and it seems possible 
that the whole of the production of the United States 
owned mines in South America will be required for the 
national defence programme in the United States. Some 
discussion has taken place regarding the opening of mines 
which have been shut down for some time, but this is not 
regarded favourably, as it would necessitate an increase 
above the price of 12c. The outbreak of hostilities 
between Germany and Russia, however, may influence 
the position, although up to the present Russia’s copper 
requirements have not made themselves felt. It is prob- 
able, however, that they will do so later on.... ‘he 
decline in prices in the tin market was short-lived and 
most of the ground lost has been recovered. The contango 
has widened and this is regarded as a more healthy con- 
dition than when a backwardation ruled. At the beginning 
of the month prices were about level. A contango of 10s. 
developed early in the second week of the month, which 
has now increased to £2 5s. No export licences are being 
granted for the time being and apparently the authorities 
think it necessary to keep good supplies of tin m the 
country. 


Lead and Spelter 


The lead position in Great Britain is satisfactory, 
and not only are there good quantities of virgin metal 
available, but there are also large quantities of scrap metal. 
Large quantities are being consumed in the war effort, 
but supplies are distributed in adequate quantities and 
with regularity. Not only are the war industries well 
catered for, but firms producing lead products for export 
are also able to obtain metal. In the United States the 
market is somewhat tight and it is calculated that the 
existing stocks are not more than sufficient for a few 
days’ supply at the current rate of production. ... Rather 
tight conditions rule in the world spelter position, but in 
Great Britain consumers engaged upon war work have 
their full requirements provided by the Control. The 
tight conditions which rule in most consuming countries 
has resulted in an active export demand, but no metal 
appears to be available for overseas consumers, either from 
Great Britain or the United States. In the latter country 


stocks are at a low level and some concern is expressed 
regarding the future, but as the yeaz goes on a considerable 
amount of new plant will be brought into operation and 
production should be considerably increased by the 





amongst the classes of American steel which have been 
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Rail and Road 


Mancuukvuo Bripce.—Plans are afoot to construct a 
railway bridge over the Yalu River at an estimated cost 
of £88,000. It will connect the Chosen and Manchukuo 
railway systems, and is expected to be completed in two 
years’ time. 

THe New “ SoutrHern” Encine.—The first two of 
Mr. Bulleid’s new “ Pacifics’ on the Southern Railway 
are, as anticipated, being used to operate heavy mineral 
trains. In the words of a running shed foreman, they are 
“* capable of moving the whole city.” 


TRANSPORT PRIORITY FOR SPARE Parts.—The Director- 
General of the Ministry of War Transport makes the 
announcement that spare parts and units for motor vehicles 
(new, reconditioned or for reconditioning) have now been 
added to the list of ‘‘ essential traffics ’’ which are accorded 
priority of transit by rail. Such parts and units should be 
described on the consignment note as “spare parts/units 
for road transport vehicles.” 


THE ConsicGNor TO Pay ?—The Railway Executive 
Committee has submitied to the Ministry of Transport a 
proposal that all goods carriage accounts should be rendered 
by the sending station to the consignor, and that no 
carriage accounts would be rendered to the consignee. The 
Ministry of Supply is seeking the opinion of the Raw 
Materials Controller, pending his decision on the proposal 
designed to expedite delivery and effect economies. 


From “Loco.” to Tank.—The Baldwin Locomotive 
Company, of America, has handed over to the authorities 
its first tank. This is described as a medium “ M-3” 
combat tank. It weighs 29 tons and is powered by a 
400 H.P. radial Wright ‘“‘ Cyclone” engine. It carries a 
erew of seven and a battery of guns, including a 75 mm. 
semi-automatic, a 37mm. semi-automatic, and four 
30-calibre machine guns. The tank was turned out at the 
plant three-quarters of a year ahead of schedule. 


Ippas IN PLenty.—Three months ago the Pullman 
Company, of America, instituted a revised employees’ 
suggestion system, under which all employees of the com- 
pany are eligible for awards except supervisory officers 
and other employees whose work involves research or 
development of new methods and ideas. Within one 
month 3500 suggestions were sent in and the examining 
eommittees have recommended 140 suggestions and of 
these, forty-one won cash awards ranging from 5 to 100 
dollars. 

EXHIBITIONS ON Tour.—Last autumn there was shown 
at Charing Cross Underground Station a railway exhibition 
coach in which were hung over 100 photographs illus- 
trating the many activities and problems of the railways 
in wartime. The coach, painted a distinctive blue and 
bearing the words “ British Railways Exhibition Coach,” 
is now to go on tour, and as a start it was stationed at 
Liverpool Street. Another war train exhibition has been 
touring the Union of South Africa and Southern Rhodesia 
to demonstrate by means of a variety of exhibits different 
aspects of South Africa’s war effort. It comprised 
munitions in variety and armoured cars produced in Union 
workshops. 

AUSTRALIA AND PropucEeR Gas.—In the early part of 
1940 the Council for Scientific and Industrial Research 
(Commonwealth Government of Australia) appointed a 
Technical Committee under the Chief of the Division of 
Industrial Chemistry to standardise, inter alia, methods 
for testing both charcoal and producer gas generators, 
using charcoal which can be made from any Australian 
hardwood. Under the auspices of the Council of Scientific 
and Industrial Research, Professor A. F. Burstall, of 
Melbourne University, is engaged on research work in 
measuring the actual wear in cylinders using producer 

as compared with petrol. The results so far support 
the claim that wear with producer gas is no greater than 
with petrol or other liquid fuels, provided an efficient type 
of gas filtering and cleaning device is embodied. 

Propucer Gas TRansPorT.—Sweden is continuing and 
extending producer gas transport. As recently as 
November of last year the total number of converted 
vehicles had reached 18,225, including nearly 5000 taxis 
and private cars. Over 30 per cent. of the lorries, 28 per 
cent. of the buses, and 18 per cent. of the private cars were 
then operating on producer gas. Fresh figures issued at 
the end of March show 45,000 vehicles, or 90 per cent. of 
the road vehicles in the country, were operated on pro- 
ducer gas from charcoal and wood for the most part. 
Meantime a Brazilian law stipulates that, for each group 
of ten commercial vehicles owned, one must be producer 
gas driven, and more recently the Minister of Agriculture 
requires all commercial vehicle owners to comply within a 
period of six months dating from January 15th, 1941. 
Producer gas equipment is now being made in Brazil. 


Seatinc Expansion Jornts.—The Canadian Highway 
Research Board has received from Mr. John 8. Crandell, 
of the University of Illinois, a report on filling and sealing 
of expansion joints. It is based on experiments conducted 
at the university and covers the following types of joint 
fillers :—(a) tar, (b) tar plastic, (c) poured rubber, (d) 
various asphaltic fillers, (e) pre-moulded rubber, (f) boards, 
(g) oil latex, (h) chlorinated tar and rubber, and (i) 
synthetic rubber and asphalt. The effect of the surface 
texture of the joint due to finishing on the adhesion of the 
filler was commented on, and a type of the joint cutting 
device to overcome this fault was described. The tendency 
of fillers to be whipped out of joints by high-speed lorries 





and cars, with their intricate tyre tread design, is greater 
to-day than formerly. A sealing material has to with- 
stand not only this whipping action but the weather, the 
effects of freezing and thawing, the contraction and expan- 
sion of the concrete slabs and other items which tend to 
break down the filler. The ideal filler is yet to be found, 
and the ideal method of cutting joints or preparing them 
for the filler is not yet developed. 


Air and Water 


Sure Losses.—The Board of Admiralty regrets to 
announce that H.M. drifter ““M. A. West” and H.M. 
trawler ‘‘ Sindonis”’ have been sunk. There were no 
casualties in H.M. drifter ‘‘ M. A. West.” 


SHIPPING WESTWARD.—With stocks of china clay 
accumulating in Cornwall an effort has been made by the 
owners, the Ministry of Transport, railway companies and 
officials of the Transport and General Workers’ Union to 
find relief for the glut, and arrangements have now been 
worked out under which 200,000 tons of china clay may be 
sold and sent to American papermaking concerns. 


ANOTHER WATER POWER SCHEME.—A report has been 
sent to Congress and to President Roosevelt recommending 
the construction of a “‘ multi-purpose power and irrigation 
dam ” on the Colorado River, 67 miles downstream from 
Boulder dam, at a cost of 41,200,000 dollars. This project 
is to meet growing population needs and national defence 
requirements in the region. An appropriation of 5,000,000 
dollars is sought to begin construction work on the project, 
which will have a power capacity of 225,000 kW. 

WatER Power 1N AmeEricA.—Recently collated 
statistics point to the fact that the United States led the 
world at the end of 1940 in the horse-power capacity of 
water wheels in water power plants. With an installed 
capacity of 19,000,000 H.P. in water wheels, this 
nation had more than twice as much water wheel 
power as Canada, in second place. Canada was rated as 
having 8,584,000 H.P., with Italy in third place with 
6,250,000. The total capacity of water wheels in power 
plants throughout the world was 69,400,000 H.P. at the 
end of 1940, against 23,000,000 H.P. at the end of 1920. 


A Bie Comsrne.—-A group of contractors well fitted to 
undertake big engineering projects has been constituted 
as Panama Contractors, Inc., in order to carry through the 
22,000,000 dollars dredging contract for the third set of 
Miraflores locks at Panama. This combination is regarded 
as unnecessarily big for the dredging contract, and current 
opinion thinks that it intends to bid on the construction of 
the new locks themselves when this 250,000,000 dollars or 
so job comes along perhaps next year. Already established 
on the ground, Panama Contractors would be in a good 
position to go after the job. It is doubtful whether con- 
tractors could be found, outside the syndicate, who would 
be able to tackle a project of this magnitude. 


Miscellanea 


MINING AND METALLURGY IN BraziL.—The President 
of Brazil has decreed a National Mining and Metallurgical 
Council, to be composed of native Brazilians. Its objects 
are the study of problems of the mining and metallurgical 
industry. 

STREET LIGHTING AND OVERHEAD WIRES.—A case has 
recently occurred :in which a pole carrying low-tension 
distribution and street lighting wires was damaged by 
enemy action with the result that the street lighting cireuit 
became energised and lamps—which had not been removed 
—were lit up. To avoid any possibility of this happening, 
street lighting authorities should be advised that all lamps 
not in use should be removed or the fuses removed from 
individual lamp circuits. 

GERMAN MaGNEstIuM PropuctTion.—The production of 
magnesium in Greater Germany during 1940 is reported 
to have increased to between 16,000 and 19,000 metric 
tons. The electrolytic magnesium chloride process has 
been employed, but experiments were begun recently on 
the direct thermal reduction of magnesium oxide. Owing 
to lack of certain other metals, Germany uses magnesium 
for telephone switch parts, optical instruments, micro- 
scopes, bus-bars, and aerial bombs. 


MAGNESIUM FROM MaGNESITE.—Encouraged by labo- 
ratory research and tests, the U.S. Bureau of Mines is 
to proceed with further tests of a special process for the 
production of magnesium metal by direct reduction from 
magnesite ore. A small pilot plant, designed to produce 
from 50 1b. to 100 lb. of the metal daily by the electro- 
thermic method, has been erected. If operations are 
successful, sufficient data may be made available to deter- 
mine the feasibility of production on a commercial scale, 


Mortars FoR BrickworkK.—Wartime Building Bulletin 
No. 16, ‘‘ Jointing Mortars for Brickwork ”—H.M. 
Stationery Office, price 3d.—discusses special problems 
that arise in wartime in selecting mortars for brickwork. 
The factors usually considered are the strength required 
of a wall, the rate at which it is required to develop, 
weather conditions at the time of building, weather 
resistance of the wall, availability of materials, ease of 
workmanship and cost. In wartime there must be added, 
in many cases, the question of blast and splinter protection. 
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All these factors are considered in the Bulletin and definite 
recommendations are given for a number cf different 
classes of work, ¢.g., air raid shelters, walls to carry heavy 
loads, normal and load-bearing walls, non-load-bearing 
walls, parapets and walls below damp-proof course. In 
case it should again become ni to economise in 
cement, limits are given below which it is inadvisable to 
reduce the cement content. The recommendations are 
summarised in the form of a table. 


INSTITUTE OF TRANSPORT.—The Metropolitan Graduate 
and Student Society of the Institute of Tr rt has 
arranged the following programme of meetings for 1941-42. 
These meetings are to be held on Saturday afternoons at 
2.15 p.m. at the Institution of Electrical Engineers :—- 
October 25th, 1941, address by the President of the 
Institute ; November 8th, “‘ Basic Principles of Schedule. 
for Road P r Transport,” by H. F. Adcock; 
December 13th, “ Air Raid Precautions as Affecting Good 
Road Transport (Horse and Motor),” by N. W. Sharratt ; 
February 14th, 1942, “‘ The Problems of Post-war Trans- 
port,” by 8S. B. Budworth ; March 14th, “ Railway Goods 
Department Claims,” by A. W. Satchell. 


SALVAGE DURING AprRIL.—The necessity for fuller co- 
operation in salvaging paper, metals, and bones is reflected 
in the salvage returns for April. During April kitchen 
waste collected by Councils was the only item to show an 
improvement over the figures published for March. The 
amount rose to 11,370 tons, as against 11,279 tons, ani 
410 Local Authorities are now making collections. Pape: 
sold by Councils amounted to 22,445 tons, valued at 
£94,761, against 24,099 tons in March; metal to 21,93t 
tons, valued at £54,743, as against 22,169 tons; and 
bones to 963 tons, as against 981 tons. The above figures 
of sales cover only collections by Local Authorities. They 
do not include material collected direct by merchants, 
nor do the metal returns include the village dump or 
railings schemes. 


Personal and Business 


Sir GreorceE Hicers has been re-elected chairman of 
the general committee of Lloyd’s Register of Shipping. 


Lorp RoTHERWICK has been elected Chairman, and 
Mr. J. R. Hobhouse Vice-Chairman, of the General Council! 
of British Shipping. 

Tue Icranic Etecrric Company, Ltd., informs us that 
its London address is now Bush House (N.W. Wing), 
Aldwych, W.C.2. Telephone, Temple Bar 1961. 


WELLWorRTHY Piston Rivas, Ltd., informs us that its 
offices and works are now at 64a, Woodcock Street, 
Birmingham, 4. The new telephone number is Aston 
Cross 2675-6. 


THE MINISTER OF WorKS has appointed Mr. G. W. 
Mitchell to be Controller of Building Materials, in succes- 
sion to Mr. Hugh Beaver, now Director-General, Works 
and Buildings. 

Davey, PAXMAN AND Co. (COLCHESTER), Ltd., announce 
that Mr. W. A. Sycamore has been appointed sales 
manager, and Mr. A. C. Parker, London manager and 
deputy boiler manager. 


THe Coat Urmasation Jornt Cquncit informs us that 
its address is now 54, Victoria Street, London, S.W.1 
Telephone, Victoria 9851 (two lines); telegraphic addres:, 
‘** Promocoal, Sowest, London.” 

Str Peter BENNETT has been appointed Chairman of 
the Automatic Gun Board, which will co-ordinate pro- 
duction for all the Ministries concerned. His address is 
Office of the Minister of State, Great George Street, 8.W.1. 


New HeapquartTeErs.—The International Hydrogena- 
tion Engineering and Chemical Company, the Inter- 
national Hydrogenation Patent Company, and _ the 
Bataafsche Petroleum Mij. have transferred their regis- 
tered headquarters from the Netherlands to Curacao. 


Str Amos Ayre, formerly Director of Merchant Ship- 
building and Repairs at the Admiralty, has been appointed 
Deputy Controller of Merchant Shipbuilding and Repairs 
and Director of Merchant Shipbuilding. Mr. Lawrence 
Edwards has been appointed Director of Merchant Ship 
Repairs. 

Mr. CHARLES WILLIAM JEFFRIES, F.R.A.S., Director of 
the Royal Observatory, Hong Kong, since 1932, died 
suddenly in Hong Kong on Sunday, June 22nd. He was 
born in 1882, and efter serving at the Royal Observatory 
Greenwich, and the Royal Observatory, Cape: of Good 
Hope, went on to the Hong Kong Observatory as First 
Assistant in 1907. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the t1mE and 
PLACE at which the meeting is to be held should be clearly stated. 
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Institution of Civil Engineers 
Saturday, July 12th.—Yorxsuire Assoc.: Hotel Metropole, 
Leeds. Luncheon. “The Lennox Road Refuse Disposal 
Station,’ W.S. Cameron. 1 p.m. 


Institution of Electrical Engineers 
Saturday and Sunday, June 28th and 29th.—N.E. StupENTs: 
Summer visit to the Lake District. 
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HIGH NICKEL ALLOYS 


... Properties 
... Working Instructions 


We have recently issued 
the following publications :— 


The Physical Properties of Monel and Other 
Nickel Alloys (MY2) 


The Mechanical Properties of Monel and Other 
Nickel Alloys (MY3). 


The Fabrication of Monel and Other Nickel 
Alloys (MY5). 


The titles are self-explanatory. 


These publications have been issued to help the 
many firms and individuals who are now interested in 
nickel and the high nickel alloys—Monel and Inconel. 


Copies may be obtained, free of charge or condition: 
by writing to us at the address given below. 


HENRY WIGGIN & COMPANY, LIMITED, 


GROSVENOR HOUSE, PARK LANE, WwW. 4. 
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ETTERS PATENT No. 1295 OF 1861 granted to Thomas 
Aveling, of Rochester, marked the beginning of a 
new era in locomotive engine construction. 


The specification shows that to prevent conden- 

sation of steam in the cylinder, the cylinder was 

placed within the steam dome in such a manner so 

as to form a steam jacket. Further, the cylinder 

was moved from the conventional position over 

the firebox to a forward point on the boiler, and “i 
the steam jacket was brought into direct communi- mes 
cation with the boiler by means of ports. The new 

position of the cylinder prevented priming and 

avoided the use of steam pipes for supply and 

exhaust, and this, coupled with the steam jacket, 

vastly improved the efficiency, economy and 

durability of the engine. 

It also permitted of an improved and stronger 

construction of the boiler. 
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Works: r} y 
Locomotive » London Office: 
Works, | 20, Grosvenor 
Darlington. Gardens, S.W.! 


SPENCER-HOPWOOD LIMITED 
(Associated with Robert Stephenson & Hawthorns Ltd .) 
Temporary War-Time Address : 
17, SOUTH DRIVE, CHEAM, SURREY. 
ViGilant 3820. 








SPECIALISING IN 
y NON - FERROUS 
bis 2 CASTINGS 

bed Of every description 






NEWTON, LTD. 


LONGPORT, STAFFS. 


BULLS METAL & MELLOID (0.170. 


Yoker, Glasdow, WT. 4 
Tel.: Melloid, Yoker. Telephones: Scotetoun 2218 and 9 


BULL’S METAL.—Propellers, Bars, Sheets, Pump Rods, 
Valve Spindles, Condenser Stays and Plates. &e. 


MELLOID (Reg. Trade Mark).—Condenser and Bolle: 
Tubes, Stays and Plates, Bars, Sheets, Valves, &c. 

HIGH TENSILE BRONZE.—Cast, Roi Forged, to 
Admiralty Requirements. = 


WHITE METALS.—Tempalto, Babbitt, Plastic, &c 
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BUSH HOUSE, ALDWYCH, LONDON, wWC.2 
B 515 





RAILWAY SIDINGS 


Schemes designed and estimated free 


ey BILLINGTON «|| Stee! 


EDWARD SISTERSON LIMITED 





Rails, All Sections 


Points and Crossings 


NEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 





HOISTING MACHINERY 
PILE DRIVERS — CRANES 


WOopFIELD 


HOISTING & MANUFACTURING Co. Ltd 


SAMUDAS WHARF MILLWALL, LONOON, E \4 
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When sweltering heat saps the workers’ 
energy, and production sags, switch on 
the Airscrew Man-Coolers ! 


Airscrew Man-Coolers are robust and 
completely portable with adjustable angle 
of tilt. Full cooling effect up to 40 ft. 
from the fan. Made in two sizes, 18” 
and 24”, weighing 1 cwt. and 12 cwt. 
respectively. 


There never was a sounder job for the 
purpose, or at the price. Instal Airscrew 
Man-Coolers and watch your production 
curve go up! 
There are Airscrew Fans for all 
ventilation purposes. You will 


be missing valuable information if 
you do not send for our brochure 





© FANS 0 


THE AIRSCREW COMPANY LTD: 


a. 


GROSVENOR GARDENS HOUSE, LONDON, S.W. 1. 
Telephone : VICTORIA 4527-8 Telegrams : AIRSCREW, SOWEST, LONDON. 
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Two-High Skin Pass Cold Rolls at 
Messrs. John Lysaght Limited, Orb 
Iron Works, Newport, Mon., England, 
lubricated by 16 Unit Tecalemit 
“Multipoint” Grease Battery. Write 
for full details of Tecalemit lubri- 
cation systems to the Industrial 
Department. 


TECALEMIT 


TECALEMIT LIMITED e GREAT WEST ROAD e BRENTFORD -e MIDDX. 


Telegrams : “Tecalemit, Phone, London.” 


Telephone : EALing 6661 (12 lines) 


| TECALEMIT MECHANICAL LUBRICAT 





L 


CONTINUOUS LUBRICATION 
PROLONGED BEARING LIFE 
INCREASED PRODUCTION 
50% ECONOMY IN POWER 





ee B 
ee <5 


The ‘Multipoint’ will pump Rolling Mill greases 
as supplied by the leading Oil Companies and 
are used on Hot and Cold Rolls throughout 
the Country with complete success. 
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Here’s a good war story—and a true one. - For 86 
years we have waged relentless war against corrosion 
with “ Bitumastic’’ or others of our special anti- 
corrosion preparations. Evidence of our victories 
may be seen in all quarters of the globe. Little 
wonder, therefore, that our enemies eagerly sought 
an ally so successful. But they didn’t get the 
“‘ Bitumastic’’ they so sorely needed . . . and so 
for the first time in our history we are pleased to 
leave corrosion, rot and decay to do their worst. 


Incidentally the article reproduced here is from “ The 
Protector,” our house journal, which is full of interest- 
ing reading. May we send you acopy? Write to Dept. 
E.21. Just say ‘‘ March issue of ‘ Protector,’ please.” 


Wa F LE & ANTI-CORROSION 
SPECIALISTS 


a4 SINCE 1854 
ers of. solutions, 


enamels and other protective coatings for 
Buildings, Plant and Equipment in Industry 
and Shipping. including special prepara- 
tions for food storage plant and the in- 






























Iasi 
= 






























: many 
ss: id : 
fi wil gama terior surfaces of drinking water tanks. 
i wine OE acts MR eeats DEFEAT 
Fa ei eee CORROSION 
eo 0 oa ds © - 
Gin Me xa on ence? : 
ner anni ‘ 
wit OVERSEAS AGENTS INCLUDE: INDIA—Calcutta, Bombay, Madras— Messrs. Guest Keen —. Jas. Karachi—Messrs. B. R. Herman 











& Mohatta, Ltd. AUSTRALIA—Sydney, Melbourne, Brisbane—Messrs. J. Wildridge & Sinclair, delaide— Messrs. Gibbs Bright & Co. 
Perth—Messrs. Flower, Davies & Johnson, Ltd. NEW ZEALAND—Messrs. Ellis Hardie Symington, Auckland. SINGAPORE & 
F.M.S.—I poh, Seremban & Kuala Lumpur—The United Engineers, Ltd. UNION OF SOUTH AFRICA—Fraser & Chalmers (S.A.) Ltd., 
Johannesburg. SOUTHERN RHODESIA—J. E. Stone & Co. Ltd., Salisbury. NORTH AMERICAN CONTINENT—Messrs. Wailes Dove, 
Hermiston Corporation, Westfield, N.J. TRINIDAD—Messrs. Neal & Massey Eng. Co., Port of Spain. 

Henriques & Joy, Kingston. BRAZIL—L. L. Cozwell, Rio de Janeiro; u 

& Co., Val; iso; Herman Hnos, Santiago. PERU—Miine é& Cia., Lima. RUG FP. isson & Co., Mi 
ARGENTI Lockwood & Co., S.R.L., Buenos Aires. WEST INDIES—H. M.-Reed, Bridgetown, Barbados. 


WAILES DOVE BITUMASTIC LTD - HEBBURN - CO. DURHAM - ENGLAND 


C.D. 39 Telephone: HEBBURN 99, 100, 159, 165, 178. 


For Sale 


| | VERTICAL COMPOUND 
| | CONDENSING ENGINE 


3 MAKER - YATES & THOM LIMITED 
Year—1894 
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High-pressure cylinder, 26in. dia. 
Low-pressure cylinder, 5lin. dia. 

Stroke,. 5ft. 

Designed working pressure, 120 |b./sq. inch : 
2 Normal rating, 1,200 H.P. at 65 r.p.m. a 





4 - 
. ; 9 
; Cylinders steam jacketed “ VENT-AXIA” IN ACTION 
Corliss valves Here’s the fellow you knew in peace-time, up to his ears 
, . ? : in war-work. From ventilating domestic kitchens and 
Fly-wheel, 24ft. dia., grooved for 30—1 fin. bathrooms he has gone to the factories and shelters—in 
3 dia. ropes, constructed with loose boss action 24 hours, day and “ black-out.” He’s up in the 


a arms and se gment windows, roof-lights or walls, waging war on fug. 


Remember, VENT-AX1IA—for better air conditions. Elec- 





Weight of fly-wheel, 39 tons trical Ventilation in its simplest form—from {5 ; easily 
° ‘ , fitted, light-proof, silent. Ask your electrical people, or 
Weight of engine, less fly-wheel, 112 tons VENT-AXIA LTD., 9, Victoria Street, London, $.W.t. 








ee ° ‘ ° ‘ : ‘ Writ ; ABBe 8 List E408. 
Equipped with barring engine, Tin. dia. x 8in. ee ene ee 


4 stroke Remember sams 


| | THOS W. WARD LIMITED VENT AA 
er Rt 8 Air Conditions 


‘Phone No.: 26311 (15 lines) ’Grams: ‘‘FORWARD, SHEFFIELD” 
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‘DRUM 


PUMPS 


“R.0.B." PATTERN “DRUM” PUMP ARRANGED FOR MOTOR DRIVE. 


DRUM ENGINEERING CO., LIMITED 


Telephone No. 2358 


BRADFORD. 
LONBON OFFICE 38, VICTORIA STREET. 


Telephone No. ABBEY 3961. 





obogn hic Addres 
“ DRUM HONE-BRADFORD,” 


























MODEL “A” 


Will handle all spraying 
materials. Incorporate ; 
special spray formatio: 
control enabling spray tc 
be varied in width or 
changed from fan to round 
form whilst spraying is in 
progress. A robust, well- 
balanced long-life gun. 


A MODEL FOR EACH 


SPRAY 





Ce 


for FASTER AND BETTER FINISHING « PERFECT ATOMISATION 
EVEN FLOW « INCREASED COVERING CAPACITY 
ACCURATE SPRAY CONTROL + SIMPLE AND ROBUST CONSTRUCTION 


MODEL “RF” 

Asturdy, fast spraying pro- 
duction gun giving maxi- 
mum speed of application 
and coverage. Adjustable 
for round or fan spray by 
half turn of spreader cap. 





MODEL “LR” 

A long reach gun available 
in 3ft., 5ft. and 6ft. 6in. 
sizes. Air control and 
material supply are regu- 
lated by single hand-grip 
lever. Gives speedy cover- 
age and simplifies the 
spraying of out-of-reach 
surfaces. Illustration shows 
head only. 





The spray guns illus- 
trated represent only 
a selection from the 
B.E.N. range. Special 
types are available for 
plastics, gritty camou- 
flage paint, cork sub- 
stance, etc. All models 
shown are suitable for 
use with pressure paint 
container. Write to- 
day for Spray Painting 
Equipment Catalogue 
C.B. 36. 





PAINTING PURPOSE 


B.E.N. PATENTS LTD., HIGH WYCOMBE, BUCKS @ Area Sales and Service Representatives at London, Bedford, Birmingham, Cheltenham and Liverpool 
IN A RANGE THAT COVERS ALL 


REQUIREMENTS 
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DREDGING 
PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS, 

PATENT DIPPER DREDGERS, BUCKET 

DREDGERS, GOLD AND TIN RECOVERY 
DREDGERS, FLOATING CRANES. 




















Hopper Barges, Screw Steamers, Side & Stern Paddle 
Wheel Steamers, Tugs, Etc. 





Dredger “Manga.” Dredging pumps and engines 
New Buckets, Links, Pins, Gearing, &c., supplied for erected at works. 

















existing Dredgers. 
3 , : ’ 
& Suction Reclamation Dredger “Manga,” built c LE M N G & = E 4 F U § 0 N Lo 
for the Port of Beira, East Africa, under test 
at works. Delivers 200 cubic yards of sand per Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “ Phoenix Paisley.” 
: hour to a ee feet and a height London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2. Phone: London Wall 4840. 











LA MONT 
BOILERS 


FOR ALL PURPOSES. 
PARTICULARS FROM i 
LA MONT STEAM GENERATOR Ltd., 


BELLA VISTA,’ MOUNT RD., LANSDOWN, 
BATH. 











Save every scrap of metal possible from going 








rusty. The paint thaf is specially made for the GOVERNOR 
protection of all mefal surfaces is | and with ‘Smith's Patent 
NORUSTO METAL PRESERVATIVE PAINT SIMPLE, EFFICIENT. 


Jockey Pulley Abandoned 
Operates if Governor Stops 
from any cause. 









FOR FULL PARTICU- 
LARS AND DESCRIP- 
TIVE BOOKLET* ON 
THESUBJECT OF METAL 
PRESERVATION SEND 
A POST CARD TO SOLE 
MAKERS AND PRO- 


PRIETORS, SOLIGNUM Cc LY D E Cc RA h ES 


For STEELWORKS, HAKBOURS, 






Sole Licensees and Maker 


POLLOCK, MACNAB 
HIGHGATE, 
Shettleston, GLASGOW 
Makers to War Office and 
Admiralty. 























LTD. PAINT DEPT., SHIPYARDS AND DOCKS, 
205 BOROUGH HIGH Sve ase 
STREET, LONDON, S.E.1. CLYDE CRANE AND ENGINEERING CO., 





MOSSEND, Near GLASGOW. 






A COLOUR CARD 
SHOWING THE COM- 
PLETE RANGE OF 
COLOURS IN WHICH 
NORUSTO IS MADE, 
ALSO AVAILABLE ON 


sours. -_'|_'|| CRANKSHAFTS 


MACHINED COMPLETE 


@ All types of forgings 
@ All special steels in stock 


STRINGER & CO. (SHEFFIELD) LTD. 
WINCOBANK STEEL WORKS, SHEFFIELD 


PRESERVATIVE PAINT F. W. BRACKETT & 00. LTD. 


ENGINEERS - COLCHESTER 
Water Screens, Pennell Wylie Filters, 


A Solignum Product Pumps, Air Compressors, Iron Castings, etc. 
* 
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GAS LICHTERS 


FOR FACTORY AND WORKSHOP 





THE FUSILIER Co.,LTD. 


MANCHESTER 3. 
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FINE STEELS = 
Ao, AY 
By cRAtS 


| 
| 
| 
| 


| AIRCRAFT STEELS | iH, | GEAR STEELS 


lov <« > ] ap] | J . 
Alloy and special steels \ Hor transmniee 


to standard, official or 
Other duties in aut 


private specifications ; 
nd other motor 

the range includes steels 
: : les, where severe 

of] Qualities and 
composition suitable es, heavy loading 


for the highest duties. “ERY and shock are prevalent. 











TOOL STEELS | fe > | HIGH SPEED 
| Y | STEELS 


Specially developed for 
all types of press tools, 


dies, taps, stamping tools 

and other services tinually up-to-date 
: research and experiment, 

involving arduous 

to meet the conditions 


duties and resistance to @-3° ; 
| of modern production 


heavy wear. schedules. 


London: 28, Victoria Street, Westminster, $.W.1 Birmingham: Somerset House, Temple Street, 2 
C.F.8 





@ 
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ELECTRIC 
TOOL TIPPER 


provides the complete solution 
to all tool tipping problems 



































It permits the brazing of any of the 
well-known proprietary brands of Carbide 
Tips on to Tool Shanks by unskilled - 
labour. After the briefest tuition, 





the work is performed with 100% 


efficiency—at unprecedented speed. The Tool rigidly gripped with the tip in position. 
The Tool Shank is at constant temperature 
throughout the tipping operation. 


EFFICIENCY - SPEED - SIMPLICITY - ECONOMY 
CLEANLINESS in operation - LOW INSTALLATION & MAINTENANCE COST 
DOES NOT NEED SKILLED LABOUR ~~ HOLDS THE TOOL RIGID at constant heat 


Manufactured by 


GEORGE COHEN SONS & CO. LTD. 


STANNINGLEY, NEAR LEEDS. Telephone: STANNINGLEY 71171. Telegrams : COBORN, LEEDS 








A REVOLUTION AND A REVELATION IN TOOL TIPPING 




















PUMP S FOR ALL PURPOSES 


HORIZONTAL PISTON TYPE DUPLEX STEAM PUMPS, by Tangye, 
Worthington, and Blake. Various sizes. 


THREE HORIZONTAL STEAM DRIVEN PUMPS (R. & J. Dempster). 3in. 
suction and del’y, steam engine driven. 


“WEIR” VERTICAL DOUBLE ACTING BOILER FEED PUMPS. A 
large variety of sizes. 


















ALSO 
“WEIR” FORCED LUBRICATION FIRE AND BILGE AND GENERAL 
SERVICE PUMPS. 


HORIZONTAL AND VERTICAL PLUNGER PUMPS. Motor and belt 
driven. Sizes—84in. by 12in. cylinders and stroke, down to 1? in. by 23 in. 


NEW AND SECONDHAND CENTRIFUGAL PUMPS. Largest size, 18 in. 
suction, 16 in. del’y, down to din. suction and del’y. Motor and belt driven. 


PORTABLE PUMPS..... 


The NEW “FORWARD” PORTABLE PETROL ENGINE DRIVEN 
DIAPHRAGM PUMP has proved a reliable unit and hundreds are being used 
in various parts of the country. 


It has a capacity of 4,500 galls. per hour. 
Will pass water containing GRIT, SMALL SOLIDS, &c. 


ALSO 
SEVERAL OTHER SECONDHAND PORTABLE PUMPS IN STOCK. 


THOS W. WARD LTD. 


ALBION WORKS, SHEFFIELD. | crams. “Forward, suerte. 
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Mahe the best use 


of PORTABLE ELECTRIC TOOLS 


LECTRIC tools are known to provide a better and many 

times quicker method of performing a number of basic 
operations — e.g., drilling, grinding, polishing, nutsetting, 
etc., etc. Nearly forty years’ specialised experience has provided 
the ‘ Wolf’ organisation with a wealth of first-hand knowledge 
of the best methods of 
using electric tools in every 
trade and industry. This 
knowledge is freely avail- 
able to you and your 
executives. OUTPUT is 
the great problem of the 
hour and the most pressing 
need, If you ‘feel that 
specialist advice would help 
you, write to ‘ Wolf’ at 


* In the 


NATIONAL 
Inferest 
























once, 


General Drilling 
Fettling Castings 
Tool Grinding 
Screw Driving 
Nutsetting 
Dressing Welds 
Reaming 
General Sanding 
Polishing, Filing 
etc., etc. 





Lj 








S. WOLF & CO. LTD. PIONEER WORKS, .HANGER LANE, LONDON, W. 5. Phone: PERivale 5631-3 


G.A, 1094 
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TARE 


HAND-STEAM-OR 
ELECTRIC — CRANES 









SHOWN IS A GROUP OF I0-TON (2 MOTOR TYPE) ELECTRIC 
DERRICK CRANES AT WORK ON A LARGE CONTRACT 





THE NEW BUTTERS DERRICK CRANE 
INCORPORATES, CLEAR VISION OF LOAD 
IN ALL POSITIONS, 100% FOOLPROOF 
JIB INTERLOCK, MACHINE CUT GEAR 
THROUGHOUT AND MANY OTHER OUT- 
STANDING ADVANTAGES. 


BUTTERS BROS « CO 


LIMITED 


LONDON 3-8 DUNCANNON ST.W.C.2 


TELEPHONE WHITEHALL 8654 (2 Lines) 


GLASGOW MACLELLAN STREET S.| 


TELEPHONE IBROX 1525 (4 Lines) 


BIRMINGHAM COUNTY CHAMBERS 
CORPORATION ST. 


TELEPHONE CENTRAL 6043 
PE (ikl 
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~ Re PLUGS 
speed up Production 


New Armaments factories in production months ahead of schedule 
machines turning out munitions weeks before the time estimated . 
these are the heartening facts given by the Ministry of Supply. 


We are proud that Rawiplug Fixing Devices have played an important 
part in this great National work. 


For these modern methods of fixing 
make drastic cuts in the time taken to 
fix machinery in position. They save pre- 
cious hours and {days, they are more 
economical and they are 100%, reliable. 
Millions of Rawl- 

















































by the Ministry of { 
Supply, Air Minis- / 
Admiralty,War |e) 
H.M.O.W., { 
Railways, \ 


Technical literature FREE on 
request. 


Contractors to His Majesty's 
> Government 


THE RAWLPUG Co. Ld. 


CROMWELL ROAD, 
LONDON, S.W.7 


qin 


The World’s largest 
Manufacturers of Fixing 











BALL "DIS We MULTIPLE 


Suitable for all 
classesofmachine C L U TC. HES 
Tools and machinery 

Drives ---- 


Specially designed for incorporating in all types of Machine 
Tools and Machinery generally. Operation by hardened 
Balls on lightly loaded surfaces. No Levers, Pins, etc., to wear 
or give trouble. Simplest possible adjustment. Smooth, quiet 

‘ engagement and release. Compact, Powerful, Safe, Long 
Trouble-Free Life. 


STANDARDISED FOR ALL POWERS AND _ SPEEDS. 


CROFTS 


(ENGINEERS) LTD 


BRADFORD 














Cish for ou Latest 


FC.237 


Thornbury 





















Telegrams ‘CROFTERS" 





Telephone 11980-12 lines 
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HERBERT ® 


No. | N.D. TWO-SPINDLE VERTICAL 


PROFILE MILLING MACHINES 
Working surface of Table 12" wide x 15" long 





Built for us to our designs by sub-contractors under 
our supervision. 


Drive is by vee belts from two motors. Additional 
pick-off belt pulleys to give varying spindle speeds also 
supplied as extras. 


Work table and cutter slide has transverse and longitu- 
dinal rack-operated movements respectively. 


Cutter spindles have plain adjustable bearings with 
hardened thrust washer. All backlash in motion is eliminated 
by divided gears and racks, and special slide adjustment 
ensures chatter-free operation. 


Electrical equipment for 420-v., 3-phase, 50 cycles, with 
oe te. & push-button control is provided; pump and fittings extra. 


Write for Catalogue. 


ALFRED HERBERT LTD. COVENTRY 















Sliding and Surfacing 


42in. (1070 mm.) CENTRES 


Single or Double Bed. Made in sizes from 18” to 
96” Centres and length to suit any requirements. 









M 5 ke eg of (SCOTTISH MACHINE TOOL CORPORATION LTD.) 


LATHES, HORIZONTAL BORING Ges A. HARVEY 


d MILLING MACHI f LIMITED 
# sy MACHINE TOOL MAKERS, ALBION WORKS 


HEAVIEST ENGINEERING WORK GOVAN, GLASGOW, :;w. 


super-speed Lathe | 





PHONE: GOVAN 72 GRAMS : GANDAH, GLASGOW 
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@ HERBERT — 


FOR EARLY DELIVERY 
TYPE O BELT-DRIVEN BALL-BEARING DRILLS 




















Plain spindles drill up to 3in. in steel. 
Geared spindles drill up to 1in. in steel. 
Geared spindles tap up to jin. in steel. 


The original Herbert Ball-Bearing Drill, of 
which some 20,000 have been made, now 
made for us by sub-contractors under our 
supervision. 


Machines are made with one, two, three 
or four spindles, any of which may be 
either plain or geared with either hand or 
automatic feed. 


Spindles are effectively guarded, a necessary 
safety feature for operation by women. 


Drive is by belt direct from lineshaft or 
from self-contained constant speed motor 
mounted. on rear of machine. Belt-driven 
pump can be supplied. 





Herbert Single-spindle Type © Bal. A batch of these machines is now approach- se ae 
we te er ing completion in our sub-contractors’ works. wr Drilled PRUE bele-driven. 


Catalogue on request. 


ALFRED HERBERT LTD. COVENTRY 








Works, 


Limited, Meco 
Meco 


he famous 
manufacture 


manufacture t 
materials und 

d, but also 
un a os presses up to 


edium weight steel 


The Mining Engineerin 
Worcester, not only 
conveyors for conveying ‘ 
conditions above or undergr re 
medium steel pressings — ie 
300 tons, and are specialists Ae 
fabrications, either riveted or WE ; 


cts for Govern 


idered. 





ment work with responsible 


principals cons 


TELEPHONE:: 
WORCESTER 2294 


TELEGRAMS : 
MECO, WORCESTER 


FFICE : 
LONDON oO Pr 
BUSH HOUSE, ALDWYCH, Ww. 
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STANDARDISED 


DRILL BUSHES 


|=) 


sl ‘i 
“ps British Ave Components, 


Phone: 8800!. COVENTRY Grams: AEROPARTS. 
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MA 


6750-B.H. P. TWO-CYCLE 
DIESEL ENGINE 


MARINE 









SULZER BROS. (LONDON) LTD.. 31, BEDFORD SQUARE, LONDON, W.C.1 


So 
ech 


wn 


. 
RINE DIESEL ENGINES | 


RELIABILITY WITH RIGID AND ROBUST 
ECONOMY CONSTRUCTION 


SrRePCiCcit Y:..Q@et ACCESSIBILITY AND — 
OVERHAUL MINIMUM OF SPARES 


STANDARD UNITS 40 TO 30,000 H-.P. 


INCORPORATING HATHORN, DAVEY & CO, tTO) 
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Butterley builds bridges, steelwork, overhead cranes, 
constructional and fabricated work of all descriptions, 
as well as railway wagons, pit tubs, etc. Contracts of 


the largest size are undertaken at home and abroad. 


| li 


2%) THE BUTTERLEY COMPANY LIMITED 


yi My 
SSW 





LONDON OFFICE: 


RIPLEY, NEAR DERBY PROVINCIAL HOUSE, 100 CANNON STREET, &.C.4 


® G.l 
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B.E.T. TRANSFORMER 
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KEEP THE FURNACES GOING 


Pe - 


This is the testing time for electric furnace transformers. Now as 
never before, every furnace must work to its utmost capacity to keep 
pace with the demands of war. When so much depends upon un- 
interrupted production, a failure is little short of a disaster. 

It speaks volumes for the quality and tradition behind B.E.T. Trans- 
formers that those feeding electric furnaces—hundreds of them—have 


never once faltered. 


This Birlec Electromelt Top Charge 
7} ton Steel Furnace is served by a 
B.E.T. 3600 kVA 3-unit Transformer. 
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SMALL TOOLS 








An Important 
Announcement 


AUWAYVONNEOSRAROARUUUALYRESALE YEU QUGRREDARAUULASOEPNE AAA 


Owine to the difficulty of obtaining adequate 
deliveries of Drills, Taps, Reamers, Screwing Dies, Saws,. 
Cutters, Lathe Tools, etc., users are strongly advised not 
to use these unless they have first been Macrome Treated. 
This treatment gives to High Speed and Carbon 
Steel Cutting Tools a guaranteed 100°/ average life 
increase, thus considerably easing the demand for tools 


all round. The following procedure should be adopted :— 


(1) Present tool stocks should be sent to Macrome Ltd., D. Dept., 
Alcester, Warwickshire, for treatment. (To avoid transport. delays 
it may be possible for Macrome Ltd. to collect and deliver the tools. 


The treatment itself takes only a few hours.) 


= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 


All orders placed for small Tools should have the following 
added :—‘*‘ To be sent via Macrome Ltd., D. Dept.,. Alcester, a 
Warwickshire, for Macrome treatment.” A» separate order to 
cover the treatment should be sent to Macrome Ltd. stating from 
whom the tools will be sent. (Treatment charges will be invoiced 


direct to the user by Macrome Léd.) 
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GRINDING 
at lower cost | 


Grinding wheel efficiency can only be 
yh measured in terms of metal removed/ 
wheel wear. This ratio, as determined 
by analysing numerous tests, is :— 


7: 1 on Woele grinders. 
3 : 1 on Compressed air grinders. 


















\{ 


1 : 1 on Universal electric grinders. 


Weyele grinders thus reduce grinding 
wheel costs by 50% and grinding out- 
put is proportionately increased. 


Ree OY / HER ava 
coca WACO TRASERBURCH - ABERDEENSHIRE 


ADVT. OF THE CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITE 
REGISTERED OFFICES 232 DAWES ROAD LONDON - S:WwW 
























HOPE'S 
wee “‘LOK’D BAR | 


Large Range of Standard Sizes 


| Please quote Government Symbol & Department Contract No. 





SR : 


. * 
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Henry Hope & Sons Ltd., Smethwick, Birmingham 
‘London Office and Showrooms: 17 Berners St., W.1 - 
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Hydraulic 
Pumps 


of improved design 
with working parts 
entirely enclosed and 
pump lubricated. 
Separate enclosed 


reduction gear drive. 
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Air-Hydraulic 
Accumulators 


with Patent Hydro- 
electric Control. 


No shocks. 


No moving parts so no wear 
can take place. 


Repairs practically 
eliminated. 


Capacity readily increased. 


Little space required for 
installation. 


220 Gallon Aiv-Hydvaulic Accumulator, 
pressure 3,300 lbs. per sq. inch. 





200 H.P. Totally-enclosed Three- 
Throw Hydraulic Pump, pressure 


3,300 lbs. per sq. inch. 


DAVY 


PARK IRON WORKS 


AND UNITED COMPANY LIMITED, 
SHEFFIELD 
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NORTHERN 


SEN D US YOUR ENQUIRIES ALD D ADMIRALTY ¢ WAR OFFICE LISTS 


NORTHERN 


— > BRR Nee Ta 
GEAR SPECIALISTS ALBION WORKS GAINSBOROUGH 
Telegrams: GEARS. GAINSBOROUGH Telephone : GAINSBOROUGH I90(4lines) 


Two 125-ton Ladle Cranes 
supplied to a British 
Steelworks. 


Over 100 '' Wellman’”’ Ladle Cranes 
are operating in Steélworks through 
out the world 

The Cranes are built for arduous 
service and are fitted with every 
modern device to ensure.a high 
factor of safety —so necessary where 


molten metal is being handled 


Our products include Cranes for TELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
HOUSE YNDON Ww 


every service 
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%& With a Wells’ waste oil filter you can 
use your oil several times over and 
change it more often. A thoroughly 
reliable supply of oil is assured with 
the use of Wells’ special filter pads 
which work in conjunction with Wells’ 
patent syphon feed. The oil delivered 
from a Wells’ filter can be used with 
complete confidence. 


Write for fuller particulars of these 
oil filters. 















Sage ‘. 


ALC WELLS 8 C0. LTD 


ENCE MILL, MILL, ALEXANDRA ST., HYDE, ’ CHESHIRE 
a TELEPHONE: HYDE 771/2/3 






























“THE SILENT DRIVE IS 
AN “EFFICIENT DRIVE 


B.I. PAPER: PINIONS run quickly and 
smoothly. They reduce the wear on 
machines by absorhing shocks. They are 
extremely durable, ard unaffected by vari- 
ation of temperature. The teeth become 
highly polished in use, so reducing friction 
and increasing efficiency. B.1. Paper Pinions 
have been known to give good service for 
over 25 years in regular use. 


*BI. PAPER PINIONS 


BRITISH INSULATED CABLES LTD. 


Head Office : PRESCOT, LANCS. Tel. No.: PRESCOT 6571. 




















P.x W. MACLELLAN, Ltp 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW, S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS ° 
4 ELECTRIC WELDING 
; HYDRAULIC, PRESSINGS 
4 FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 





Telephone : Telegrams : 
IBROX 1410 (3 lines) “MACLELLAN, GLASGOW ” 








been used 








“Phew! ° It’s stuffy in here, isn’t it?” If these words have 


that section needs revitalising. 


MOLONISER-OZONAIR Portable Units, by electrically 
generating pure Ozone (O;), destroy the deleterious organic 
matter in the atmosphere and impart positive properties to 
the air, rendering it healthful and invigorating. 


RECENTLY 


MOLONISER-OZONAIR Units are the most inexpensive system of safe- 
guarding against the dangers and losses caused by bad air conditions. 


WRITE TO-DAY FOR FULL PARTICULARS TO: : 


Test the ee 


MOLONISER - OZONAIR 


UNIT— 


free of charge! 


in any part of your Office or Works, the air in 


@ Bad conditions in eighty air-raid Shelters attached to a 
Government Factory were rectified by installing one 
Unit in each Shelter. 

© Cooking smells from Factory Canteen extending to 
Offices eliminated by installing one Unit in Kitchen. 

®@ Complaints from Factory Night workers of stale air 
conditions remedied by installation of eight Units. 


Users of MOLONISER-OZONAIR 

equipment include : 

H.M. Office of Works, London Under- 

ground Railways, House of Commons, 
“and leading Factories throughout 

Great Britain. 


ees on seven days’ free trial without 
obligation. 


F. GRAUCOB LTD. 


DEPARTMENT E, 
6, WOODGRANGE AVENUE, EALING, W.5. 


TELEPHONE : ACORN 0981. 


nome ogy PLANT FOR AIR PURIFICATION AND CONDITIONING, 
J 





DUST EXTRACTION AND THE PRODUCTION OF OZONE. 
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Whether it be for bridges 
and other structures, for 
storage tanks, gas-holders, 
or for Class I pressure 
vessels and boiler drums, 
welded construction has 
“come to stay,” on account 
of its economy of material, 
tightness of joints, and 
the neat sound job which 


welding makes. 


Jonz 27, 1941 





Appleby Steel Plates have 
excellent physical proper- 
ties, are ductile, flat, well- 
sheared, and will be found 
highly suitable to all forms 
of welded construction in 


which plates are used. 
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DAWSON. & DOWNIE, L®°. 


Elgin Works, CLYDEBANK 


PUMPS 


FOR ALL DUTIES 
MOTOR OR STEAM DRIVEN 


PATENT DIRECT-ACTING BOILER FEED PUMP 
ROTARY PUMPS 
DUPLEX PUMPS 
VACUUM PUMPS 


Illustration shows our Hor. Motor Driven TREBLE RAM PUMP 











Telegrams—PUMPS CLYDEBANK Telephone—92-93, CLYDEBANK 





Telephone: ARDROSSAN 91 
Telegrams: JOINTING ARDROSSAN 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 

Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 

SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild 
Steel, Monel Metal, etc. 


Of any size, thickness and section, plain 
or serrated. 


For Locomotive, Diesel and aero en- 
4 gines, hydraulic plant, etc., and for 
: superheated steam Joints. 
CYLINDER-HEAD GASKETS. 

Of Solid Copper. 

For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motorand Diesel engine work. 


MANGANESE JOINTING PASTE. 

Of best quality. Specially suitable for 
use in. conjunction with Corrugated 
Metal Joint Rings. 
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Contractors to Admiralty 
and Government Departments 





SOLID SEAMLESS METAL JOINT RINGS 


METALLIC DISC VALVES. 
Multiplex dead-lift and flexible types, 
For air, circulating, hydraulic, etc., pumps. 


Made of Bronze and special Metals suit- 
able for specific conditions. 


SLOTTED DISC VALVES. 
Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-treated Steels, special -alloy 
Steels, and other Metals to suit. specific 
conditions. 


FLEXIBLE DIAPHRAGMS. 


For regulating valves, reducing valves, 
etc. 


Made of all suitable Metals and to any 
design. 


SHIMS, LINERS& LOCKING WASHERS: 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high 
temperatures and pressures. 


Adaptable to any size of stuffing box. 


Itbuserated Catalogue on Application 
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FLUID-TIGHTNESS - 


UNDER THE SEVEREST CONDITIONS 
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Hopkinsons’ Patent “‘Series-Uniflow” Valve is designed for 
exacting duties, e.g., high pressure drain service where the 
valve may be in the cracked position for long periods. 


The interlocking device automatically ensures that the master 
valve is full-open before the regulating valve opens, and that 
the latter is completely closed be- 


fore the master valve can be closed. 


The master valve is therefore entire- 

ly .protected from wire-drawing. 

a a &- 

@ SLIDE VALVE OPERATION 

@ NO WEDGING ACTION 

@ EASY TO OPERATE 

@ OPENED AND CLOSED WITH HALF- 
= TURN OF. HANDLE OR WHEEL 


@ COMPACT DESIGN ek, ee 
VIEW N ree Series-Uniflow ” Valve for 
MASTER VALVE INDEX-PLATE @ SEATS RE-GROUND WITHOUT RE- — %% 2000 Ib. sq. in. working pressure 
MOVING VALVE FROM PIPE-LINE . % we 


@ DISCS AND SEATS OF “PLATNAM” %° *} 


* HOPKINSONS LIMITED + 


. A524/3360 
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Clyde Alloy 


STEEL CO LTD: MOTHERWELL A : 
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FLEXIBLE COUPLINGS 







DESIGNED on the principle of a universal joint. Live Rubber 
Bushes of patented construction, pre-loaded and reinforced, provide 
everything expected from a Flexible Coupling. Drives out of 
alignment by 6° and 8° are running in heavy Colliery Plants. 
Shock, uneven impulses and torsional vibration are absorbed by 
the Rubber Bushes. There is no friction between metal and metal 
or rubber and metal, all relative movement is provided in the 
Rubber. No lubrication is required. Dirt, grit and moisture 
have no detrimental effect. Connect Silentbloc Flexible Couplings 
securely to their job and they can then be left unattended. 


CONSTRUCTED from two forged steel hub-members 

fitted one to each shaft, between them is a floating 

centre which houses two pairs of resilient, reinforced, 

live noncold-flow Rubber Bushes set at 90°. These are 

securely assembled under pressure in the centre housing. 
The two hub-members are bolted tightly 
to opposite pairs of Rubber Bushes 
and the safety cover is held by the 
same bolts. Thus the Coupling becomes 

~ one Flexible Unit. Silentbloc Flexible 
Couplings are made to fit shafts of 
from }” to 34” diameter. 

















ASSEMBLED by the simplest of 
means, the two hub-members, the 
centre-housing and the safety -cover 
are held by four bolts. The component 
parts are shown in the photograph. 
It is important that the bolts are 
fitted as tightly as possible, so that the 
Coupling becomes one Flexible Unit, 
_permitting all flexing in the rubber 
bushes, and eliminating entirely noise, 
wear, vibration and lubrication. 


















































The name “SILENTBLOC” is the TRADE MARK and exclusive 
property of Silentbloc, Ltd., on whose nawien only it can lawfully 
be used, Catalogue and Technical Data from the Manufacturers : 


SILENTBLOC LTD. | 


Victoria Gardens, Ladbroke Road, 
Notting Hill Gate, W.ll 


VWisani Telephone : PARK 9821 (4 lines) 


D 
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MOST ECONOMICAL SCHEME 








MOTOR 














BTH Engineers will be 
willing to advise on the Speed 








of speed control for any 
particular job. 


No other manufacturer 


has had a wider experience BTH products include all kinds 
in the design and application of electric plant and equipment. 


of variable-speed motors. 





A.C. or D.C. VARIABLE-SPEED 


DRIVES 


OF ANY POWER 


500/250 H.P., 280/140 R.P.M. induction 
motor driving a sewage pump in the Midlands. 

This pump is one of the largest of its 
kind in Great Britain and is driven through 
single reduction helical gear at 25/12-5 R.P.M. 
variation is obtained by means 
of a double-range Scherbius equipment. 











Ask BTH for advice on all 


industrial lighting problems! 
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rlEAD. WRIGHTSON 
& Co. Lip. 


















































1 BLAST FURNACE PLANT BRIDGES c—1 


CAISSONS DOCK GATES SLIPWAYS 
SLUICE GATES STEELWORKS PLANT TURNTABLES 
WAGONS WELDED WORK OF ALL TYPES 





TEESDALE IRONWORKS, THORNABY - ON - TEES 








Riley Class ““B’’ Automatic Stokers can be 
supplied as self-contained units or with a 


line shaft drive. The special design of the 
worm ensures an even distribution of the 
coal over the whole grate surface ; the air 
passages are arranged to give a complete 
mingling of the coal and air at all ratings. 


RILEY STOKER Co. Ltd. 


NINETEEN WOBURN PLACE, 











LONDON, W.C.1. 











In 


the desert 


- water is precious. 


On board ships for drinking and for 


boiler feeding it is equally valuable. 


WEIR EVAPORATING and 
DISTILLING PLANT. 


and triple __ effect. 


Single, double 





G.&J.WEIR L”® crascow 
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. Britain’s Industries 
must have the BEST 
FIRE FIGHTING protection 


Adequate Fire Fighting Equipment is important at any time. 
- To-day, when war conditions bring increased risks to industrial 
buildings, valuable plant and stock, it has become a vital necessity. 
Sigmund specialise in the manufacture of Fire Fighting Pumps and Equip- 
ment. Manufactured in a factory comprising the most modern and 
TRAILER PUMPS up-to-date plant, the Sigmund Range covers every possible requirement 
from 500 G.P.M. down to 50 G.P.M. for Factories, Municipalities, etc. 


A COMPLETE RANGE FOR EVERY NEED 


. SIGMUND 





































STATIONARY 


ALL PURPOSE. STIRRUP 
SIGMUND PUMPS (Great Britain) LTD., Team Valley, Gateshead-on-Tyne. LONDON: Bush House, W.C.2 
EIN RN ORNS a a RN e amma cES 


Redheads E2 


















FORGEMASTERS, 


CHEMICAL MANUFACTURERS, 
_ PETROLEUM REFINERS, erc., ETc. 
WE GIVE COMPETITIVE 


PRICES AND ATTENTION 
TO DETAIL 



























OIL QUENCHING TANK. CONSTRUCTED 
THROUGHOUT IN 3” THICK B.P. AND 
WEIGHING 8 TONS. 


COOKE & FERGUSON, Ltd. 


ELECTRICAL WELDING & GENERAL ENGINEERS 


— Openshaw, MANCHESTER, I1 


Tank with external cooling pipes Telephone: EAST 1464-5 — Telegrams: FABRICATE, MANCHESTER 


attached. 
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HEAD OFFICES: LONDON OFFICE: 
RALETRUX HOUSE, 21, TOTHILL STREET, 
MEADOW LANE, LEEDS WESTMINSTER - S.W.|1 

"PHONE: WHITEHALL 7127 


TELEPHONE: 2.0.0.0.4 LEEDS 








ACTUAL MANUFACTURERS OF LIGHT RAILWAY MATERIALS OF EVERY DESCRIPTION 


BRANCH OFFICES AT — P.O. BOX 5744, JOHANNESBURG — P.O. BOX 1007, DURBAN — P.O. BOX 410, LUANDA — 
P.O. BOX 101, LOBITO — P.O. BOX 161, PORT LOUIS (MAURITIUS) — P.O. BOX 1446, CAIRO—P.O, BOX 23, CALCUTTA, 


CABLES: “RALETRUX” (ALL OFFICES) 


. _—~=~<C‘Ci‘«éz TRUCKS 


We manufacture countless thou- 

sands. Our new patterns 

(equipped with _ self-greasing 

wheels running in ball and roller 

bearings) are the best money 
can buy. 


oo 


¥ 


TIPPING 
WAGONS 


We make all types from the 
small half-ton size up to the 
big 15-ton Wagons which auto- 
matically empty their load. We 
keep thousands in stock. 














ESTATE 
CARS 


We build large quantities for 
Sugar and Sisal Estates; they 
are equipped with our Ball- 
Bearing Axleboxes and only need 
lubrication once per season. 


MAKERS OF LIGHT RAILWAY EQUIPMENT OF EVERY DESCRIPTION 
SOLE SELLING AGENTS FOR — STEAM and DIESEL LOCOMOTIVES — oF att sizes AND TYPES 


BUILT BY THE HUNSLET ENGINE CO. LTD. 
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We build these machines in a 
range of sizes, and they are 
invaluable for bending almost 
every type of section. Aircraft 
firms are using them in large 
numbers for non-ferrous and 
ferrous metals. They are 
equaily suitable for bending 


angles, flats, etc., in steel. 
g 


JOSHUA BIGWOOD & SON, LTD. 


WOLVERHAMPTON " 
THE MOTHERWELL atte AND ENGINEERING CO., LTD. 


























ie oo LONDON ADDRESS: oo 

QO 82, VICTORIA STREET, S.W.1 O 

Tel. Address: “MOBRICOLIM” SOWEST LONDON 
Tel. No. : ViCtoria 4183 


og HEAD OFFICE AND WORKS: [(] (J 
Oo MOTHERWELL Oo 
Tel. Address: “BRIDGE” MOTHERWELL 
Tel. Numbers: 40, 41, 42 

















BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETED 

PIPES. KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 


BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
—— ; > S59 FOUNDRY AND ENGINEERING 
= Se Ss a” Py CO., LTD., OF DARLINGTON, 
a “f. OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 








OIL STORAGE TANKS. WIGGINS' DAY TYPE PONTOON ROOF for TANK 116-0" DIAMETER ROOFS EFFECTIVELY STOP 

WATER TANKS. TROUGHING. | areal 

HYDRAULIC PRESSED WAGON NEW_ZEALAND SOUTH AFRICA cs. ROAR EVAPORATION LOSSES AND 

ENDS. SLEEPERS. GUTTERS. NEILL, CROPPER & CO. DOWSON & DOBSON, LTD. WORKS, S.AE., ELIMINATE FIRE HAZARD. 
AUCKLAND JOHANNESBURG CAIRO 








FORGING HAMMERS 


ELECTRO-PNEU MATIC, STEAM or COMPRESSED AIR 












THE ROSS-RIGBY ” 
<= ELECTRO - PNEUMATIC HAMMER 
Made in sizes from 2 to 20 cwts. 
THE “RIGBY’S PATENT” 


STEAM OR COMPRESSED AIR HAMMER => 
Made in sizes up to 3 tons. 
















Prices and full Particulars on application. 


R. G. ROSS « SON 


EGLINTON ENGINE WORKS, 
Eien Geasw GLASGOW C. 5. cl SiS linen 


ok. bekek, Mum ek a aioe 2 §2. GROSVENOR GARDENS S.W.1 
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Both the steel and the tools are made in our own works 
by most modern methods thus assuring uniformity of 


) 


material and performance. 











ENGLISH STEEL CORPORATION LTD 








| 





OPENSHAW <i MANCHESTER 
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As producers of electrically welded steel 
tubes, we took part in that silent pre-war revolution, 
when tubes, by reason of their lightness, strength and 
easy manipulation, rapidly became recognised as basic 
necessities in scores of industries as varied as ship- 
building, furnishing and cycle manufacture. - 
Now we look ahead. Without doubt, the tube will be a. 
unit as vital as the brick or the beam in building the 
world that is to come. That is why we have decided to 
give an easily-remembered name to the electrically welded 
steel tubes made by Tube Products Limited. 
TRU-WEL is the name that now stands for tubes of high 
concentricity, with a surface fine enough for decorative as 
well as structural purposes, tubes that can be supplied with the 
greatest speed and with the least human effort. TRU-WEL 
Tubes will be needed everywhere. They will be ready. 


be TUBE 
LIMITED, ASTON, BIRMINGHAM PRODUCTS 
LIMITED 


THE STEEL TUBES ADVISORY CENTRE OF TUBE INVESTMENTS 
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ARE YOU SURE 


your plant 1s 


PaGrecrirecg# 


against overloading? 


Machinery breakdowns must not occur. The enemy is thundering 
at the gates. 
Flimsy and unreliable overload devices help the enemy by permitting 
small troubles to develop into serious breakdowns. Protect your 
plant then by using Ellison overload devices that operate with 
certainty when the load reaches as little as 10% above normal. 
An Ellison Overload Relay can easily be connected in series with 
your present starting gear. 







Ellison Auto-transformer 
starter controlling the 
motor of a _ refining 
machine ina Food Factory. 
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THE STEREOPHAGUS PUMP 


By cutting up all suspended solids, facilitates the subsequent handling of unscreened sewage, 
trade effluents, sludge, etc., and is particularly useful in preventing nuisance on the foreshore 
near a sewage outfall; when mains are long and the velocity of the flow of water is low ; 
for sewage to be treated in digesting tanks, and, in the larger sizes, for crude sewage sludge. 


Illustrated is a Stereophagus installation supplied to the Reading Corporation. 


Capacities of pumps : 300-475 gallons a minute against 30 feet head. 


Please write for List No. 2377 to 


fOulsometer Engineering CL? 


Reading 





THE PERMUTIT COMPA 


% 


NY Ltd. Dept. T.F. Permutit Ho 


use Gunnersbury Ave, Londo 
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Q ROPE FOR €ve%u PURPOSE! 


Engineers;in every branch of Industry know they can rely upon Whitecross 
service in’ Steel Wire Ropes. 







Many have proved for themselves the value of the expert advice and extensive 
manufacturing facilities which Whitecross can offer. 


Sendfyour;next enquiry. 


THE WHITECROSS CO. LTD., WARRINGTON, ENGLAND 


Phone ; Warrington 1509 (3 lines). "Grams ; Whitecross, Warrington. 








A BEARING FOR EVERY BEARI 


NG PURPOSE 





THOS. FIRTH 


& 


OHN BROWN LTD 


SHEFFIELD 
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printing. .—George Reveirs, Ltd. 
10-12, Rone Avenue, E.C.1, are FEE AeeD 
io SUBMIT ESTIMATES for all DESCRIPTIONS 
PRINTING. ‘* THE ENGINEER ** has been printed a 
this establishment since its commencement. 





THE GLASGOW ROLLING STOCK & PLANT WORKS 


HURST, NELSON & CO., LTD., 


BUILDERS OF RAILWAY CARRIAGES, WAGONS, 
ELECTRIC CAs, and every other description of 
RAILWAY and TRAMWAY ROLLING STOCK, 











Makers of WHEELS, AXLES, RalLway Pant, F« 
SMITH WORK AND TRON gsm Brass CASTINGS. 
Registered Office and Chief Wor 
Sheffield Office: Town Hall Chambers, 87, Fargate, 1. 
Temporary London Address 
2, Zealand Avenue, Walton-on-Thames, Surrey. 
See illustrated Advertisement page 35 last week. 





G. R. Tyme, LTD. 


RAILWAY ROLLING ST! & MINING MACHINERY 
a For Fang’ and “abroad. 


Specialities 
Railway Wagons of every deseri: ae Tipplers. 
Colliery Screening Plants. levators & Conveyors, 
Steel ‘Headgears and K Kep Gears. Structural Senves. 
Haulage Gears. aarpine an a Cone. 
Chief forks & Office: LANGLEY . nr. NOTTINGHAM. 
London Office: 32, Victoria Street, 8.W.1. 

Illustrated Advert. in issue of April 25th, page 6, 











GLOUCESTER fury 


MALLEABLE IRON CASTINGS in Black-heart 
& White-heart, HIGH DUTY GREY IRON 
CASTINGS, WROUGHT IRON PULLEYS 
Phone Gloucester 3041. Grams Pulleys,Gloucester 
Address:—EMLYN WORKS : GLOUCESTER 








LEDWARD X% BECKETT, Lr. 


PARLIAMENT MANSIONS, VICTORIA AST., WESTMINSTER, S.W.1. 


(Opposite Post Office! 


Makers of EJ ECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES 
AUTO.VALVES, VACUUM BREAKERS, etc. 


CATALOGUES ON APPLICATION 
Telephone No: ABBey 5429 Telegraphic Address: Preferment, Sowest, London 























AND ONE OF HIS MOST TRUSTED LIEUTENANTS 


> As one of the most important men in Britain to-day, 
the highly skilled craftsman demands unfailing service from 
his tools and plant. It is for this reason that BULL MOTORS 
feature so prominently in specifications, and that our new 
factory is working to the utmost of its capacity to meet 
orders of vital National importance. For such work the 
majority of industrial type models are available from stock. 


To avoid delay it is essential that we receive appropriate 
Steel Authorisation at the time of order. 

May we send you a copy of the “‘ BULLetin” which will 
give you much useful information ? 


BU LL MOTORS CECIL CHAMBERS, 86, STRAND, W.C.2. TEM. BAR 5256. 


BULL MOTORS (E.R. & F. TURNER LTD.), IPSWICH, MANCHESTER, BIRMINGHAM, SHEFFIELD, NEWCASTLE 


AND GLASGOW. 











STONE-BREAKERS 


CRUSHING ROLLS, SCREENS 


USED BY GOVERNMENT 


"ELEVATORS aw convevors R. BROADBENT & SON Ltd., Stalybridge 2zamms, so, au. tome 




































HYDROFLEX 
METAL BELLOWS 


For Gland Seals; Refrigeration 
Control; Thermostatic and 
Pressure Operated Devices, ete. 


Hydroflex beliows offer 
the following distinctive 
advantages :— 


|. Pre-tested during forming, thus 
limiting production of bellows 
to perfect tubes. 
Be Bre 2. Remarkable uniformity of life 
gE and performance character- 
i es istics between _ individual 
wee bellows. 
3. Newer and higher standards 
of reliability in performance. 
4. Use of natural bottom or 
closed end of tube eliminating 
one joint. 
5 Highest quality at reason- 
able cost. 
lf you are interested send for a 
copy of the “Hydroflex” Bellows 
Catalogue (Free). 





Regulator and Instrument 
Co., Ltd., 


West Drayton, Middlesex. 
H/M/47 


R. Y. PICKERING % CO. LTD., 
(ESTB. 1864.) 


MANUFACTURERS OF ‘ 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
*BUS BODIES, WHEELS AND 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 
Colonial and Foreign Railways. 
WiISHAW — SCOTLAND 
LONDON OFFICE : 
10, Iddesleigh House, Caxton Street, S.W.1. 


J. & E. HALL L?. 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 


LONDON OFFICE: 10, ST. SWITHIN’S LANE, E.C. 
TELEPHONE : MANSION HOUSE 9811! 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 
LIFTS & ESCALATORS 

















CRANES 


AND HANDLING = 


|| HENDERSON) YI 
I Jes ABERDEEN 


FOR WATER, OIL, TAR 
PETROL. ONLY FOUR 
WORKING PARTS 


British Made and 
British Owned 














y These are 


‘ Plunger Pumps 
2” Rotary Motion 


” 
3 ‘a & Capacities 8 to 50,000 G.P.H. 
34 Heads up to 150 ft. 
4" Suction 25” without priming. 
16” REVERSIBILITY 


ncn eve Flow same direction with 
10 change of rotation. 
Conversely flow may be 
and’still * reversed without change 
larger, sizes [of direction 





Rotoplunge Pump Co. L'! 





58. VICTORIA St..WESTMINSTER.Swi 
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TRAINING SCHEMES MUST BE 


Sy. Es € 





REMEMBER! if you have not yet received your copy of 
“THE EMPLOYMENT OF WOMEN ... 
TO EMPLOYERS ” instruct your secretary to write for one to-day, 
asking for pamphlet 87/1941 to the Manager of the nearest office of 
the Ministry of Labour and National Service. 


MOBILISE FOR 


St 1:3 7-44.82 


DEVELOPED TO THE MAXIMUM EXTENT 


‘“‘ Take in more new workers for training on the 
job in your own works. Remember that the 
Government will help you with semi-skilled men 
and women trained under official schemes.” 


(This is Point No. 2 of the Ministry of Labour’s 
“4-POINT PLAN TO INCREASE WAR 
PRODUCTION ” addressed to management.) 


THE OTHER 3 POINTS IN THE PLAN ARE:— 


POINT No. 1. Skilled men are needed for the really skilled jobs. 
Be sure that each of your men is employed up to the very limit of 
his skill. Combat skilled labour shortage by breaking down pro- 
cesses wherever you can, and by training up your workpeople, both 
men and women, to jobs of greater skill. 


POINT No. 3. Prepare, now, to employ more and more women. 
Look constantly to women for your new recruits ; they are excellently 
suited to many types of semi-skilled work. Hundreds of thousands 
must enter war production this year and every factory must play 
its part. 

POINT No. 4. Efficient personnel management is essential. 
Remember that you must secure the whole-hearted co-operation of 
your workpeople. Look closely to their welfare. Many of them 
may be new to industry; be patient and help them all you can 
during the first difficult weeks. A little foresight will reduce your 
labour turnover. 





ADVICE GLADLY GIVEN ON THE DEVELOPMENT 
OF A TRAINING SCHEME IN YOUR WORKS. 


If you feel you would like advice on the development of 
training in your works, remember that the Labour Supply 
Inspectors of the Ministry of Labour and National Service 
are ready and anxious to assist you. You can reach them 
through the Manager of your Local Employment Exchange. 
You can obtain full particulars of the Government Train- 
ing Schemes from the Inspectors or from the Exchange. 











SUGGESTIONS 





LABOUA & NATAONAL SERVICE 
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ANOTHER 
==GREAT POWER STATION== 
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fitted with | 


_AITON PIPES 


A SOUTH AFRICAN POWER STATION 


Total generating capacity when completed 424,000 K.W. 
ALL PIPES SUPPLIED AND ERECTED BY AITON & CO., LTD. 


Operating: steam conditions 355 Ibs. per square inch, 76l° F. 


LITTON 
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SURVEYING 
AND DRAWING 


EQUIPMENT 





oTANLEY 





W. F. STANLEY & CO. LTD. 


NEW ELTHAM, LONDON, S.E.9 
PHONE : ELT. 3836 





























BOILER LEVEL 
CONTROLS 





Float-operated Mercury Switch Controls for 
Pump, Stoker Motor, High and Low Level 
Alarm, etc.—also incorporating Pressure 


Control for Stoker Motor if required. 


Alternative pattern also available for direct 


control of steam-driven Boiler Feed Pumps. 


Woyles Limited 


Mie ian 
etn Cala 


oR IRL Ss : ong 134 LRLAL 


















FISHER 


“WMA 


AUK) | 


(L7C 


PRESSING 
SPECIALISTS 


in Steel, Stainless Steel and in 
Aluminium Alloys-also in the 
assembly of such pressings and 
in sheet-metal. fabricating. 


FISHER €& LUDLOW LTD., 
Head Offices 


Rea Stieet --- Bi'mingham,>. 


oko feyg) 


OZ Cannon Street °° E.C4 


Estab leihad 1852 
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Above: 20,000 H.P. (Peak) Reversing Mill Motor for 40 in. 


BI ing Mill supplied to an iron and steel works. 





Right: General view of a hot strip mill motor house, showing 
five “English Electric” finishing mill motors, one 
3,000 H.P. and four 3,700 H.P., two 5,500 kW. 
motor-generator sets, variable frequency motor 
alternator sets, and control cubicles for runout table 


and hot strip coiler motors. / 


‘ENGLISH ELECTRIC’ 
ROLLING MILL went |" 












Left: Motor room of a hot wide strip mill, showing the main 










roughing and finishing mill drives, and motor-generator 
sets at a large steel works. 


: Morgan narrow strip mill motor room, showing 


750 H.P. motors with direct-coupled generators of 
120 kW. capacity feeding “ edger” motors, at another 
large steel works. 





THE 


ENGLISH ELECTRIC 


COMPANY E@aeeesc D 
STAFFORD 








The English Electric Company can supply 
the whole of the equipment required for 
both main and auxiliary drives and their 
wide experience is at your disposal. 











MIXERS & EOGE RUNNER 
GRINDING MILLS 


ry 


BELPER, versysuine. 


FOR ALL PURPOSES 
eee ee , 








R. laisse & SONS (cxcimerns) L 


Ivy House Foundr HANLEY. St 


MECHANS LIMITED, 


Engineers and Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW 


LONDON OFFICE: 

10, Princes Street, Westminster, S.W.1. 

See Illustrated Advertisement appearing every 
fourth week. 


»xe-on T 
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Herbert Morris Ltd Loughboreugh England 





— \RAPID’ 


SEPARATION BYU ed 130 ¢ 


SEPARATORS 


The RAPID MAGNETTING MACHINE Ce., Ltd.’ 
MAGNET WORKS, LOMBARD ST., BIRMINGHAM I2 














WORTHINGTON 
- SIMPSON - 








wa aes 
-NEWARK- ON- TRENT 


M.F.M. FURNACES 


GAS, OIL, COAL OR COKE FIRED. 


MANCHESTER FURNACES (1934), Ltd. 
Ashton New Road, MANCHESTER. 





























—" JOHNSON-FEL 


CRACK DETECTOR 


Supplied to The Air Ministry, Admiralty, etc. 


This illustration shows the Type R 
Machine testing a gear wheel with the 
Ring jig, Lever-head and cables in use. 


The robust construction, perfect 
safety of operation, and easy handling 
makes this machine particularly suit- 
able for quantity production work. 
Adaptable for use on all Magnetic 
materials. 


== FEL FLEcTRicLp 


cue 63 GELL STREET, SHEFFIELD, 3, ENGLAND 


Telephone : 20795 Telegrams: Siiete” 
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“PYROGAS ” 


Service Depots: 


LONDON, 


GLASGOW, 


BRITISH CUTTING GASES LD. 


SPARTAN WORKS - CARLISLE ST. 
SHEFFIELD, 4. 


NEWCASTLE-ON-TYNE, MANCHESTER. 
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JOSEPH Adamson 


f 
& Company Ltd. 
Presswork * Cranes ° Boilers 
t 


P.O. BOX 4, HYDE, Ches. 
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t 


Pure Water 


PATERSON 


ENGINEERING CO.LTD. | 
83 KINGSWAY. LONDON.W.C.2 
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SIMPLIFIED TUBULAR CONSTRUCTION 


with 














Speed, 
















Safety, 
Economy. 


AM forms of Tubular Construction (whether permanent or temporary) can 
be quickly and safely erected with Ke-Klamps, which are manufactured 
for use with standard unscrewed Heavy and Light Weight Tubing and Standard 
Scaffold Tubes. Screw-cutting, welding and bolting are eliminated and a 
sound engineering job can be built by unskilled labour. 


A glance at the diagram illustration shows the extreme simplicity of operation. 
The key tool fits into the hexagon socket in the head of the hardened stee! 
cup-ended Locking Screws, which are screwed through the Ke-Klamp on to the 
tubing into which they bite deeply, giving rigid and secure construction. 
Reverse turns of the key tool will release the Locking Screws for any 
necessary readjustment. 


For all engineering requirements such as Machinery Guards, Work Benches, 
Loading and Inspection Platforms, Staging, Handrails, Storage and Clothing 
Racking, Sheds, Gates, Towers, etc., Ke-Klamps provide the easiest and safest 
. means of erecting the necessary permanent or temporary structures. Catalogues 
describing over 400 types and sizes of Ke-Kiamps sent on request. 


KE-KLAMPS | 


The GEO. H. GASCOIGNE Co. Ltd., 116, Castle Street, READING. 


Telephone: Reading 2170. Telegrams : KeKlamps, Reading, Berks 


















DIESEL ENGINES 2 
CENTRIFUGAL PUMPS, 


If you have any power or pumping problems on which 
you require advice, consult us. We shall be delighted 





to be of service to you. 





Bae oe TRS 





The photograph above is of a Mirrlees UL. type 335 B.H.P. 
540 R.P.M. engine, driving through a bevel gear the Mirrlees 
Vertical Spindle Split Casing Centrifugal Pump _ illustrated 


opposite. 















The Pump delivers 3,822 gallons of water per minute against 
a total head of 190 feet. The special arrangement of the 


unit is to suit site conditions. 







MIRRLEES BICKERTON % DAY LTD. 


HAZEL GROVE, Nr. STOCKPORT. 


MIRRLEES WATSON CO. LTD, GLASGOW. 
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The “ Fluxite Quins” at Work 








WAR PRODUCTION... 
AND VENTILATION 


















TEMPERATURE 











“ That's mended the whistle, old sprite, 
Thanks to a small dab of FLU XITE.” 





Then its blast rent the air 
nd it gave OI @ scare, 
Chuckled EE, “ Yes, it works quite all right !’ 





4 60°F 70°F 80°F 90°F 





100% 
907, 


_$—$—$ $f 




















80% 
70% 








60% 


For ali SOLDERING work—you feed FLUXITE 

Prine te FLU X—witl a which even = oF metals 
and “tinned.” For the jointing of 

jead—without solder ; and the . ronnin ” of white 

metal — - without “ tinning bea: 

It {s suita for ALL ME TALS — excepting 

ALUMIN 1UM—and can be used with safety on 

ELECTRIOAL aod other sensitive apparatus. 

With Fluzite joints can be wiped successfully that 

are impossible by any other method. 

Used for 30 e Goong 

IRONMO) — 4d, 8d., 1/4: and 2/8. 

Ask to see the FLUXITE SMALL SPACE 

SOLDERING SET — but substantial — 

complete with full = SE 76. 


Write for leaflets on CASE HARDENING STEEL 
and TEMPERING TOOLS with FLUXITE, also on 
“WIPED” JOINTS. 





The FLUXITE GUN puts 
where you want 


t by a simple Sanaa 
Price 116 ov hlled 26 


FLUXITE Ltd. 
E), 
Street, S.E, 







OUTPUT PER INDIVIDUAL 
% PRODUCTION 


























AS TEMPERATURES RISE... PRODUCTION FALLS 


The problem of artificial ventilation in factories engaged upon work of 
national importance, particularly where they are permanently blacked 


out, is one that must be energetically tackled and solved if output 


is not to be retarded during the summer months. 


G.E.C. ventilating engineers gained vast experience in urgent schemes 


of last summer, and this experience is at the disposal of all who require 


expert advice. 


CONSULT THE & G. Cc. ON VENTILATION 
with GENALEX 


EXHAUST FANS 





Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 








FLUXITE 


IT SIMPLIFIES ALL SOLDERING 






































BROTHERHOOD -RICARDO | 


POUR CYCLE SLEEVE VALVE HIGH SPEED 


5" ENGINES 


r 








PETER BROTHERHOOD LTD. : 


PETERBOROUGH 





















ORMEROD SHAPERS Ltd. 
HEBDEN BRIDGE - 





STURDY SHAPING MACHINES 


OF NEW & IMPROVED 
DESIGN 


Powerful and 
dependable for 
continuous heavy 
cutting. 

Machines 10” to 


Belt or Motor 


drive. 
We also make 
Slotters and 


Traverse Head 
Machines. 


See catalogue for 
further details. 


YORKS 











phy vor 7 LN a 
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EXTRUDED RODS & SECTIONS 
To customers’ specifications and designs in High- 
speed Screwing Brass, Naval Brass, White Metal, 
Forgeable Alloys and High-strength Bronzes. 


NON-FERROUS METAL INGOTS 


To customers’ specifications in Gunmetal Phos- 
phor-bronze and Aluminium, Brass, Type White 
and Anti-friction Metals. 


CHILL CAST BARS FOR BUSHES 
& BEARINGS 


in Phosphor-bronze and Gunmetal. Solid Bars 
from $” dia. and Cored Bars from 1” dia. 


SOLID METAL PRESSINGS 


in Brass and Bronze to any Design. 




















Registered Office : 
ROTTON PARK ST., BIRMINGHAM 16 
Tel : Edgbaston 358! . *Grams : McKechnie, B’ham, 
Codes : Lieber’s 5-letter, Marconi, A.B.C. 5th and 6th Editions, 
Bentley and Private. 
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The famous Franki method of cast-in-situ piling is not an inexpensive 
“*cost per foot” system. The total cost, however, of a Franki job is 
almost invariably less than that of other systems. 


= The proof of the competitive nature of Franki prices is that the 
ages RIC-O1L, . _ STEAM WEATED. s Company will, except in the most difficult cases, give a “lump sum” 
—— . estimate, i.e., they will give a fixed price for the number of piles 
required, irrespective of the length to which these piles may eventually 
REMEMBER WHO nines to be ainen: This at ae puts the purchaser in the position of 
MAKES THEM.... knowing exactly what his liabilities are as regards the piling cost. 
What is more, Franki will, in the great majority of cases, execute 
a job at a lower-than-average cost. This reduction in cost is achieved 
by the speed with which operations are carried out and by the saving 
in the number of piles required to be driven, because it must be 
remembered that “Franki Piles Carry MORE Tons Per Pile.” 





It is unnecessary to remind members of the Profession that, as far as 
the ultimate security of a structure is concerned, the Franki system is 
GiLas HYbE basically the soundest of all methods of constructing foundations. It is 
z 24 §——— the method employed by those who regard a building as a long-term 
BIRMIN CHAM, rT investment and plan accordingly. 
Please mention this paper when writing. Such a view is an economy in itself. 


SILAS HYDE LIMITED 
GREET WKS. EVELYN ROAD 8IRMINGHAMII 























To anyone interested in Piling problems, the Franki Company would be glad 
to send their Catalogue which will be found worth reading and worth keeping. 


THE FRANKI COMPRESSED PILE CO., LTD. 


Head Office: SUNNYDOWN, COURT HILL, CHIPSTEAD, SURREY 
Phone: Downland 3621-5 Grams: “‘Frankipile Chipstead Coulsdon”’ 

















INJECTORS of ail classes 
ROMILEY nr. MANCHESTER 





HYLAND HYDRAULIC (on) PUMPS 
: : 


Also 
HYDRAULIC 
CONTROL VALVES 


See Display Advt. 
June 20th issue. 


HYLAND Ltd., WAKEFIELD 























. CAST IRON SWARF 
STEAM DRIVEN ao sealer weight vol high ale 


alloy iron. 
GENERATING SETS ag bello | EE 


PRESIDENT TOGGLE PRESS should write — 

FOR ; 5 — secret (see issue, May 5, 1939). BRITISH TWIN DISC 
\ rite 

Misti Mo prom Wm. JOHNSON & SONS AND CLARIFIERS LTD. 


ALDWYCH, LONDON, W.C.2 
INDUSTRIAL DRIVES 


























EASTON & JOHNSON, LTD. 


ENGINEERS - TAUNTON - ENGLAND 


Telegrams: “ Eastwald”’ Taunton Tel: Taunton 3146 ep Wii EZ 
Nage eb /-a8 
Ps vay 




















Oe ——— wat er 
2 ot. to 2 ewt. to Client’s specifeation - 


. 47 | MARSHALL: FLEMING Fg com woTierwa 
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“G.R.” FIREBRICKS 
which enjoy the confidence of 
leading engineers : 

GLENBOIG SPECIAL: 
For use in all types of combustion chambers 
& furnaces operating at high temperatures. 
GLENBOIG SPECIAL CROWN: 
For suspended arch blocks and all blocks sub- 
ject to thermal shock and high temperatures. 

GLENBOIG:. 

Unequalled for general furnace construction, 
E boiler linings, baffles, etc. 
a GLENBOIG CROWN: 
” For suspended arch blocks, throat bricks— 
wherever freedom from spalling is the most 
important factor. 


CASTLECARY: 
General Furnace work, boiler linings, etc, 


GEM: . 
All positions where conditions are less severe 
than those which necessitate the use of first 
grade Scottish Firebricks. 


ADAMANTINE: 
Hard vitrified firebricks highly resistant to 
abrasion—extensively used in cool end of 
re-heating furnaces. 
4 LLANGENNECH: 
BS: For use in secondary positions. Good shape 
and size. 


WHITE CARR: 


A general purpose firebrick, especially suit- 
able for ladle linings in steel works. 


STOURBRIDGE: 
Standard Stourbridge firebrick of excellent 
shape and size. 


HIGH / een. 
REFRACTORINESS — | / M@minium AnD \ 
freedom from spalling | / dros run \ 


-HESE two important factors are provided for in the / ALUMINIUM BRONZE \ 


range of firebricks supplied by General Refractories. of 4 tons per sq. inch 
An exacting control of the raw materials available from its | a 
> : hy " te We are also makers of Chillcast 
many firebrick works throughout the country the use of | Rods and Tubes, Contrifugally Cast 
the most modern equipment—the rigid application of Worm Whee! Blanks, Finished 
2 Propellers and Precision Machined 
laboratory tests at each manufacturing stage—these ensure a Parts 


supply of sound firebricks of uniform quality, shape and size. 


The resources of General Refractories enable them to offer ip Mi B | R 4 E TT 


a range of refractories suitable for the execution of any 
contract. The user may, therefore, depend upon receiving 
carefully cossidered and unprejudiced recommendations 
directed solely to ensure maximum life and dependability -_ 


from his furnace structures. 


| GENERAL REFRACTORIES LTD. SPRINGS 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10. TELEPHONE 31113 (6 LINES) 





\ 


TRADE MARK 


—O kit Ve 

SB RS. 0 

i fisiiy AS 
NON-FERROUS 


CASTINGS 


4 













/ 






















(UP TO 12 TONS) 





possessing a tensile strength 


Fully approved by Admiralty & A.U.D. 


& SONS LTD. 


HANLEY - STAFFS 











G.P.13 
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FIREBRICKS: Glenboig Special, Glenboig Special Crown, INSULATION : Amberlite Bricks, Cement and Concrete. ‘ 
Glenboig, Glenboig Crown, Castlecary, Dykehead, Gem, (| SILICA BRICKS: Lowood, Meltham, Allen, Quartex. TD. ‘ 
F White Carr, Stour, Hycone, Alumantine, Hysilyn, CEMENTS : Sintex, Durax, Pyrolyte. PLASTICS : Durax, Rotaline. WILLFORD xX CO. L > 
Adamantine, Liangennech. — Plastic K-N., Glendoline, Ground Ganister, Steel Moulders’ 4 
BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. Compositions. SILLIMANITE: Tank Blocks, Bricks anu PARK HOUSE WORKS, SHEFFIELD ¢ 
ACID-PROOF REFRACTORIES: Obsidianite. Losol. Cements. SANDS: Moulding, Brick Facing, Silica, Glass , 





OF ALL TYPES 
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LEGRAN 








ENEMY ACTION MAY 
CUT YOUR WATER SUPPLY | 


— be prepared? 


STAND-BY PLANT: We have available for hire a large 
stock of Borehole and other Pumps, 
with Prime Movers. 


BOREHOLES : Our up-to-date methods facilitate the 
speedy drilling of boreholes, either to 
provide independent supplies, or to 
duplicate those already existing. 


SUTCLIFF X GELL LTD, 


Water Well Engineers 
Phone: Southall 2211 Grams: LeGrand Southall. SOUTHALL, Middx. 


GA 8970 

















TUFNOL 


The Material of Unlimited Uses 
ELLison INSULATIONS LTD., 
PERRY BARR, BIRMINGHAM, 22 






















BOOTH CRANES 


JOSEFH BOOTH (EROS LID 
ROOLEY LEEDS 















CLUTCHES 








THE COIL CLUTCH CO., LTD., 
PHCENIX_ WORKS, JOHNSTONE, 

























VICTOR DIESEL migpangae 


‘DIESEL PORTABILITY 
COVIC DIESEL COMPRESSORS 











Weights. 
For a Continuous Power Rat- 
ing of 5-12 B.H.P. at 1000-1800 
R.P.M., the Victor “CUB” 
1., Vibrationiess Diesel 
weighs only 280 Ibs. complete. 


This Low Weight of our port- 
able and Stationary Engines is 
due to Advanced Design and 
Material Specification. For 
Robustness and Long Wear- 
ing Qualities are 
unequalled. 

The Result is full Diesel Ad ag bined with real Portability. Many leading 
Firms fit our Diesels for Portable Pumping, Compressor, Generating, Welding Plants, etc. 
Let us send you particulars. 












ONLY HALF THE WEIGHT OF A 

LUMINIUM, YET 
“onmrcuinten aoe ag weeant fo wut 
cae sy dag APPLICATIONS 4 


MICANITE & INSULATORS 
COMPANY city LIMITED 


WALTHAMSTOW ti LARKswood 4(Pte Br. Exch) LONDON €E.17 
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HEAT HELD IN ITS PLACE BY 


‘IDAG LAS | 


(REGD. TRADE MARK) 


‘ THE LATEST AND BEST IN HEAT 











INSULATION. 












“IDAGLAS ” stands in the front line 
as an efficient Heat insulator— 
retaining its efficiency under con- 
ditions of relative high temperature 
accompanied by vibration: 



























Our experience in Marine work is shown 

by the fact that over 300 British ships have 

been insulated with “IDAGLAS.” If your 

problem is Heat insulation our experienced 

staff will be pleased to discuss its solution 
with you. 


ERS, BOILERS; PIPES, 
RINE woRK, etc. 


COMOT : rts on Tests made by 
O Oe ‘Physical Laboratory ieee, Dept. 
will be sent on request. 


Manufactured by CORO e ee ee eeerereeeees Seeeseeeeeeeeeeebeseseseseeen. 


~ GLASS FIBRES LIMITED 


Telephon 
MARYHILL 2141 FIRHILL - GLASGOW, N.W a Tel : a 
+ (Registered Office : Smethwick, Birmingham). . IDAGLAS, GLASGOW. 
London Office: 10, Princes Street, S.W. 1. 








boring machines could fly... 














they would be finished in TITANINE, the 
world’s premier aeroplane* finish. 


All who use protective, decorative 
and durable finishes are invited to consult 
the Titanine Advisory Department for 
- particulars and specifications of Titanine 
DB products. Information on all questions of 
j protection, finish and appearance is also 
freely given. 






There isa 








A 
= 
ZT TITANINE 
+ atc ely finish for every purpose 





TITANINE LIMITED, COLINDALE,, LONDON, w....-2 
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THE 
HYDRAULIC 
ENGINEERING 


COMPANY LIMITED 





2000 TONS EXTRUDING PRESS 


WORKS AND HEAD OFFICE 


CHESTER 


Telephone - CHESTER 2087 


London Office 


TRAFALGAR HOUSE, WATERLOO PLACE 
Telephone - WHitehall 9384 





; Wm. MORGAN & C2 i 5 











\ Musgrave 


Designing Mechanical Draft Plant and installing it in large Works and 
Power Stations all over the world, year after year, qualifies us in an 
especial degree to supply you with Mechanical Draft Plant that will give 
trouble-free economical service year after year. 


MUSGRAVE & COMPANY, LTD., Brettenham House, Lancaster Place, London, W.C.2 
BELFAST, CARDIFF, MANCHESTER, GLASGOW, BRISTOL 

South African Agents: THE DRYDEN ENGINEERING CO., LTD., Box 815, JOHANNESBURG 

S. American Agent: Mr. CHARLES P. DIXON, Calle Sarmiento: 470, Buenos Aires, Argentine Republic 


Members of 

















MOIgall 


FOR ELECTRIC, STEAM or HAND POWER 
LIFTING CAPACITY UP TO 50 TONS 






> work 











i Hi is oe 


ii Nata 
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KULWINNING, SCOTLAND. 
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BALL BEARING 


Se STURDIGEAR 


CASTORS 


« « «do not depend upon 


rivet or bolt to keep the two swivel- 
ling parts together. The ball bearing 
itself does this. Thus the common 
source of trouble in ordinary castors * 


is entirely eliminated. 


Write for catalogue to 


The Revvo Castor Co. 


Archdale Works, Blechynden Street, 
Phone: PARK 4488. London, W. II. 


also at 


191, Corporation Street, Birmingham, 4 
97, Bridge St., Deansgate, Manchester, 3 
19a, Blythswood Square, Glasgow, C. 2 


a centre 


Illustration shows Mather & 
2 Platt «« Medivane”’ Centrifugal 
» Ltd., Pump for Water Works ser- 





vice, driven through a Shaw 
STURDIGEAR. 











$e. 


ANTLIA 
FLOATLESS PUMP CO 


RALPH E. SMART L 
SOUTHALL 


NTROL 
TD 











Springs and Spring Washers 


FOR ENGINEERING PURPOSES 


Manufactured 


Furnace 





Telephone : 
24679 SHEFFIELD 


JOHN TONKS 
AND CO., 


Central Spring & Steel Works, 
urnace Hill, 


SHEFFIELD, 3 
Telegrams 
TONKS, 





by 


SHEFFIELD 











FRANCIS SHAW 












x 





speed increasing or reducing units 









If you are driving a pump (as in the drive illustrated), or a 





plant item, from an electric motor, turbine, or diesel 
engine, there is a Shaw STURDIGEAR to suit your purposes. 
Every STURDIGEAR is designed to run quietly and for long 
periods under arduous conditions, to which end design, 
materials and the highest precision workmanship are matched 
together into a perfect whole. You cannot do better than 
specify a Shaw STURDIGEAR. 


STURDIGEAR 


CO..dive MaeeeeSTER Il.. ENGLAND: 





G 105 














BRADLEY AND CRAVEN LTD. 


PHONE WAKEFIELD 2244 (2 LINES) 





WAKEFIELD 











| EVERY 


PROVEMENTS FOR 
PRODUCING WORK 
OF THE GREATEST 

ACCURACY. 











“CRAVEN JOB”’. IS 
A SOUND PIECE 
OF ENGINEERING, 
EMBODYING ALL 
THE LATEST  IM- 


























































OPEN-FROMTED Geared or Ungeared The Press ran be 


worked in either verti- 
cal or inclined position. 
Suitable for the appli- 
cation of automatic 
Dial or ratchet roll 
feed motion, and can 
be fitted with our 
variable stroke attach- 
ment for the ram. 












mene ae 
em 











Write tonight 
for Ai 


fuller details \ % te , 










We illustrate our No. 4 PRESS, which is employed 
for working Small Blank Cutting, Perforating, Forming 


Fully descriptive literature gladly forwarded on the receipt of your 









name and address 
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FOLLSAIN 


HT 
IMPREGNATION PROCESS 


Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 


FOLLSAIN 


CY 
ALLOY CASTINGS 


Resists abrasive wear’ 
Cheaper than manganese 
steel 












































REG. TRADE MARK, 


FOLLSAIN 
METALS LTD. 




















FOLLSAIN 


EVHI 


CAST ALLOY | 


FOLLSAIN 


EVSS 


CAST ALLOY 


































































Resists creep and oxi- W 
dization up ‘* 1175° C. LU TT ER ORT H, Resists corrosion 
near RUGBY 
Telephone. . . . . . . . LUTTERWORTH 10 
Telegrams. ; ; | PENETMETAL, LUTTERWORTH 








 othaeeie ical e aeacaitatitan tac 
ae be ; : 





PER ene * 
; 








material, bolts, nuts, and pressed steel stays, etc., 
so that a thoroughly successful job is assured. 

For larger and more complicated assemblies 
(the unit system is so adaptable as to allow for 
almost endless variations) we give complete service 
for supply and erection on any site. 

Send today for our descriptive booklet. 


ECAUSE of their standardised unit’construction 
PIGGOTT’S Pressed Steel Tanks are! both 


economical and adaptable to widely differing sites 
and circumstances. 

Any capacity Tank from 400 Gallons upwards 
can be speedily erected: by unskilled labour. 
Every order is sent out complete with jointing 











for 
BOLTS 
NUTS 


RIVETS 
WASHERS 


FOR ALL 


AND 


CONTRUCTIONAL 


ta tentes 





On Admiralty, Air Ministry, 
War and India Office Lists. 


CHARLES RICHARDS & SONS, LTD. 


Imperial Nut and Bolt Works 


DARLASTON, nr. WEDNESBURY 
Phone: — Wires: “ Richards, Dariasten ” 
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ng and. ‘cl ene fh corners. 
ershon also made on our M197" hot stam 


TAYLOR & CHALLEN L~& 


ENGINEERS AND MAKERS OF POWER PRESSES 
DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM 


Telephones : Central 5672-3-4 Telegrams: DERWENT, BIRMINGHAM @_ Telephone: Whitehall 3513 ‘Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen’s House, Victoria Embankment, S.W.! 


STEAM 
TURBINES 


for 
industrial : 


“ 


1, 1,000 KW (C.M.R.)- fPass-out] Steam 
| Turbine and Alternator. 


2. Large machine develops 3,600 H.P. when 
driving the omy gearing and a 400 kW 
Alternator by ropes. Small machine is 
coupled to another 400 kW Alternator. 


3. 1,250 kW (C.M.R.) Pass-out Steam Turbine 
and Alternator. 


HIGH PRESSURE ECONOMY 
BACK PRESSURE SIMPLICITY | 
MIXED PRESSURE RELIABILITY 
AND PASS OUT ACCESSIBILITY . 


HICK HARGREAVES 


AND COMPANY LIMITED 


1373 @ lines. BOLTON “HICK,” BOLTON. 
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A. Warden & ( 
Shepherd 
LONOOF 


3° DIA. To 48° DIA. Frat or crown Face 


RUBERY: OWEN 


. DARLASTON SOUTH STAEBa: 


NOON 





























Horizontal Electrically Driven “Wee- |i 
Mac” (Patent) Self Priming Centri- 
fugal Pump. Also suitable for Steam 
Turbine, Belt and Chain Drive. 





Like the little fellow below, the “Wee-Mac” (patent) 
Self Priming Centrifugal Pump can be depended upon 
to give a life of reliability and faithful service. 


We sell large numbers of these pumps for Land and 
Marine work, and our sales continue to increase annually. 
Many repeat orders indicate their complete suitability for 
the duties to which they have been applied. 


SIZES 1” to 2}’. 


















































THE BRITISH SPECIALISTS. (ON ADMIRALTY _ WAR DEPT. AND COLONIAL ae 


HYDRAULIC LEATHE 


RS COMPANY LIMITED ALTRINCHAM EST. 50. YEARS o 





" 


52 THE ENGINEER JUNE 27, 1941 


Clupets 


MAKE ENGINES 
LIVELIER 


No matter what your engine — Petrol, 
Diesel, Gas, Steam or Compressor — it 
will benefit from Clupet Piston Rings. 
Clupets are the only rings with the 
double-coil that adjusts itself auto- 
matically to cylinder walls as they wear, 
forming a gas-tight seal. This means 
perfect compression all the time, the 
prevention of over-oiling and greater 
all-round engine efficiency. 


Clupets are made in all sizes to fit all 
pistons —so fit Clupets at once. 


lape 
eon > BURY 
PUT BACK THE “PULL” 


Sole Manufacturers : 


THE CLEWS PETERSEN PISTON 
RING & ENGINEERING CO. LTD. 


West Heath Works, Mill ‘Lane, 
W. Hampstead, London, N.W.6. 


LAMBETH crvinc 
ROPES 


UNEQUALLED FOR 
POWER TRANSMISSIO 


Weare thankful to give technical service. 


THOMAS HART Ltd. 
THE ROPE DRIVING SPECIALISTS 
Lambeth Rope Works, 
Established 1789. BLACKBURN 


PECKETT & SONS, Ltd., Bristol : 


Telegrams :} PECKETT, BRISTOL. Lendon Representatives: FERGUSON & PALMER, 
9, Victoria Street, Westminster, S.W.1 


TANK 
Seecilis: |! LOCOMOTIVES 


of all Descriptions, and any Size or Gauge 


FULL PARTICULARS ON APPLICATION 


HOLDEN & BROOKE LTD * SIRIUS WORKS © MANCHESTER 1} 
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PERFORMANCE ... 


ad 


A British gun-crew in action is a marvel of speed and 
dexterity. Each man works with mechanical pre- 
cision in close co-operation with his fellows. Such a 
high standard of Performance is a tradition proudly 
upheld by the British Army, even under the most 
arduous conditions. 


used in Steam Raising Plants for handling ashes, flue 
dust, riddlings, soot, etc., while it fulfils efficient 
service in many industries for the local transpor- 
tation of granular materials in divided form. ‘‘ Sirocco” 
Pneumatic Conveyance Plant is easily installed, con- 
venient, promotes clean conditions, and is silent in 











LIGHT FORGINGS, {GENERAL SMITH- 
WORK, SHEET METAL WORK and every 
description of WIRE WORK are nowhere 
more efficiently produced than at the firm 
of C. J. Taylor and Son, of York. Mass- 
produced work or special small lots, we are 
well equipped to supply either; 30 years’ 
experience and the employment at all times 
of highly skilled craftsmen is your guarantee 
of a job well done. Prices are competitive 
Contractors to the War Office and Govern- 
ment Depts., may we do something for you ? 










C.J. TAYLOR « SON L” 


LAYERTHORPE WORKS ¢ FORGE «DEPT. S 
‘st 30 Nears YORK 


operation. 


“Sirocco” Pneumatic Conveyance Plant is 
identified by a similar high tradition of Performance, 
and finds wide employment in}leading industries 

throughout the World. ‘‘ Sirocco’ Equipment is 





Catalogues Ref. SF209 and SF328 give complete 
details of both fixed and portable types and will 
be forwarded gladly on request. 

















HANDLING EQUIPMENT 


RODUCTS JAI TINT AHO BI) 


Sirocco Engineering Works 
BELFAST Nth. IRELAND 





CRANES RUNWAYS 
VAUGHAN CRANE CO LTO MANCHESTER, 11. 











The illustration shows a 
“ Sirocce’’. Pneumatic 
Conveyance Plant In a 
large industrial works. 


Branch Depots LONDON CARDIFF 


WILFRED ROBBINS 
MANCHESTER - NEWCASTLE - LEEDS epee a 


GLASGOW - BIRMINGHAM: DUBLIN & 


~GREAT BRIDGE, STAFFS 




















elling-on-Tyne | 
SPECIALISTS IN HIGH-CLASS MACHINE TOOLS | 














Be CRS ee ee 






Shafting Lathes up to 
50 in. Centres. 






| 
| 
Powerful and Massive 
| 


Railway Wheel Lathes. 






Crank Shaft Lathes. 






Chuck Lathes. 






Break Lathes. 









SEND US YOUR ENQ 
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also will cut curves of small radius in any direction. 


when necessary. 

The Body is of cast steel of very substantial design. 

All gearing is of steel, accurately cut from the solid. 

The cutters are self-feeding, and of special quality of steel. 


THROATLESS ROTARY SHEARS 


This powerful machine, illustrated above, will cut Mild Steel Plates }inch thick, of unlimited width, and 


The above type is adapted for Belt Drive, the pulley driving through the friction clutch at a Speed of 
240 r.p.m. At this speed the machine will cut at the rate of approximately 6 feet per minute. 


Top Cutter is adjustable for cutting different thicknesses of material, and to allow for grinding 





POWER GUILLOTINE SHEARING MACHINE 


COMPLETE WITH FRONT AND BACK GUIDES. CAM-OPERATED HOLD-DOWN 
ARRANGEMENT. 


This machine is designed to deal with } inch mild steel. plate, and is of ample strength and rigid 


_ construction to deal with this thickness of material, the full length and continually working. 


A cutting speed of 20 to 25 cuts per minute is recommended. 
Control of the machine is very simple, working by means of treadle, operating clutch. 


The machine is put into motion by pressing down the treadle, which works sliding plunger. This 
allows key to engage in large gear wheel. As soon as the machine is in motion no further weight 
is needed and the treadle can be released. The machine then continues working until the sheet is 
cut, and the top beam reaches its highest point. The sliding ered then automatically withdraws 
the key in shaft, and the machine stops at the top of its working stroke, thus leaving the machine 
so that the sheet to be cut can be set at will, or pushed to gauge, as in the case of repetition work. 
Clutch operating gear is fitted with a “trip” motion, which, when in operation, ie allows the 
machine to make one stroke even if the treadle is still inadvertently depressed. This “trip” 
motion can be released and the machine can be used for continuous cutting if desired. 


The shearing slide is well balanced and accommodated in box guides of ample dimensions, with 
adjustable gibs to take up wear. The shear blades are of good, high grade steel. 


The squaring guides at each end of table are sunk into the table ensuring them being always square 
with the cutting edge without requiring any setting up. 








Telegrams : KEETONS, 24492 SHEFFIELD. 


KEETON, SONS & CO. LTD. 
SHEFFIELD Telephone: SHEFFIELD 24492. 








| THE CE) METAL SAWING MACHINES 


THE FRONT CUTTING MACHINE CUTS THE SHORTEST WAY: FOR METAL SECTIONS :-— 







OUR No. 2 MACHINE, 26in.—28in. DIA. 


Bars, Ingots, Rails, 
Joists, Channels, 
Angles, etc. 








CUTTING TIMES 


: 3in. dia. M.S. Bar ......._..._ .... 30 Seconds 

6in. dia. ‘M.S. Bar eee 
9S tb Rall... 2 Minutes 
‘@ 12x 6Jdoist... ... .. ... .. .. 45 Seconds 


04 x. Th Joist wee ‘Hees cee coe ‘coe gp iMiiebes 


SAW.) SUNDER USUAL’ WORKING CONDITIONS 


| four Cutting Speeds, Gearbox or Oil Pressure Feed °. 


CLIFTON & BAIRD LTD. 


EMPRESS WORKS, Johnstone, SCOTLAND: 
a THE. OLDEST. AND ONLY FIRM SPECIALISING IN METAL SAWING MACHINES IN BRITAIN saci 
































Jung 27, 1941 THE ENGINEER 55. 








= 


S ., PNEUMATIC 
2-5 PLANT 


AIR COMPRESSORS 








_ ROTOGRINDS 

by ROTODRILLS 
Leading CHIPPERS 
Engineers RIVETERS 


ROCK DRILLS 
PICKS, Etc. 


the World over 




















NORTH BRITISH LOCOMOTIVE Co. Lro, Giascow. 


BUILDERS OF ALL TYPES OF 


LOCOMOTIVES 


RE, 

















aes ne a: ae +S ~~ 
40 Locomotives, fully assembled, shipped to New Zealand in the fatter half of 1939. 


4-8-2 TYPE MIXED TRAFFIC LOCOMOTIVE. 
FOR THE NEW ZEALAND GOVERNMENT RAILWAYS. 








Cylinders (2) 18” dia. x 26” stroke. ; Heating Surfaces 1469-0 sq. ft. Tank Capacity 4000 gailons. 
Superheater  ,, 283°0 ,, 

Coupled Wheels 4’ 6” dia. Grate Area a Coal » 6 tons. 

Total Weight in Working Order, Engine 68°65 tons Tender 40°35 tons. Weight per Coupled Axle 11-5 tons. 


Tractive Force 85% B.P. = 26,520 Ibs. 
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LEVEL LUFFING CRANE 


—COWANS 


London Office: BUSH HOUSE, ALDWYCH, W.C.2 


ELECTRIC TRANSPORTER CRANE 





STEAM BREAKDOWN CRANE 


Cranes of all types and other Machinery supplied to 
all parts of the World, including the following :— 


STEAM AND ELECTRIC 
FLOATING CRANES 


CANTILEVER CRANES 


BLOCK SETTING (TITAN) 
CRANES 


“GOLIATH CRANES 
OVERHEAD CRANES 

LEVEL LUFFING CRANES 
STEAM BREAKDOWN CRANES 


TRAVELLING AND FIXED 
JIB CRANES 


TRANSPORTER CRANES 

CRANES FOR LOADING AND 
UNLOADING COAL, IRON 
ORE, Etc., Etc. 


HYDRAULIC CRANES AND 
MACHINERY 





DOCK CAPSTANS OF EVERY 
TYPE AND CAPACITY - 

SHUNTING CAPSTANS 

SLIPWAY EQUIPMENT 

LOCOMOTIVE AND WAGON 
TURNTABLES 

LOCOMOTIVE AND WAGON 
TRAVERSERS 


TIPPING TURNTABLES 

BRIDGE OPERATING 
MACHINERY 

PENSTOCKS AND PENSTOCK 
OPERATING MACHINERY 

WINCHES AND HAULAGE 
MACHINERY 

SHEERLEGS 

— AND FAIRLEADS, 


SHELDON % 


CARLISLE, ENGLAND 





ARTICULATED LOCO. TURNTASLE WITH 
VACUUM ENGINE DRIVE 


: tite 


ESTABLISHED IN 1846 





oe 
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Pressure-filled 


JOINT RINGS 


“Used by the R.A.F.” is evidence 
that this modern jointing 
medium possesses the highest 
degree of reliability and 
utility. Tested joints have 
withstood pressures of 
20,000 Ibs. at 1,000° F. 


eds. 














erbinesaanten 


Telephone Nos. | 





FOR 
RAILWAYS anp 


DOCKS. 





A TYPICAL CAPSTAN SUPPLIED 
TO THE GRAND UNION CANAL CO. 








STOTHERT & PITT LTD., BATH, 


(Bath : 2277 (4 lines). ENGLAND. Stothert, Bath. 


Telegrams} 
London: ABBey 1911 (lines). LONDON OFFICE: 38, VICTORIA STREET, S.W.I. 


Stothert, Sowest, London. 
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FOR 
STEAM & ELECTRIC 


CRANES 


Established 1880 











Telephone : 

BEDFORD 2490 
Telegrams : 
‘GRAFTON,’ BEDFORD 





GRAFTON 


CRANES L"- 
BEDFORD. 


































GOODALL CLAYTON&C° LP 


LEEDS 
CONVEYING PLANTS, BUNKERS &¢ 























LECTROmacueTS [7p 


LIFTING MAGNETS 
CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 


. @, HIGH STREET, ERDINGTON, 
‘BIRMINGHAM, ENGLAND. 






















RIGID FIXING WITHO 
















































fly ype 
A Gags 










VERY outstanding publi- 
cation dealing with a 
Centenary, a Jubilee, a 
Majority and a Decade ; and 
giving details of a full range 
of Double Housing and 
Openside Hiloplanes, Hilo- 
plows, Ingoplows, etc. 


























JOHN STIRK & SONS L™® 
TURNEY STREET, HALIFAX 








PAUHAHNAIVORVOLN AEH tHe erste NATASHA ATTA HT TR a 








MORRIS 
BOILERS 


Herbert Morris Ltd Loughborough 





HUA 


STEEL FRAMED BUILDINGS 


















Theres en 
your werk shop for 
DOUGLAS LAWSON 
PULLEYS... 


DOUGLAS, LAWSON sb 
AND CO. LTD. SS 
BIRSTALL, LEEDS. Y 


LEA COAL METERS 


FOR LANCASHIRE BOILERS 











=A 
CONTINUOUS & ACCURATE 


THE LEA RECORDER C2 1° MANCHESTERIS 


LONDON OFFICE: PARLIAMENT MANSIONS. VICTORIA ST..SW.1 
























YARIS ULNA LLL EARL es 

































=== BROWNLIE & MURRAY, 


LONDON: 59-60, GRACECHURCH ST., E.C.3 





Telegrams : 
POSSIL PARK, GLASGOW LIVABIA. GLASGOW 
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CROSSLEY = 
CROSSLEY-PREMIER 


ENGINES 

















VERTICAL DIESEL ENGINES: Land types 
and Marine auxiliaries 


Medium speed, 4-cycle, 3 co 8 cylinders f oor oo ty P. 
High speed, 4-cycle, | to 6 cylinders “e BHP 
Single cylinder, 2-cycle, with independent 94-29 Gee 


Scavenge Pump . 
Scavenge-pump type, 206 cytinders 55-165 B.H.P. 


SCAVENGE-PUMP DIESEL MARINE 
ENGINES 


Direct-reversing, 3 to 8 cylinders .. é 75-500 B.H.P. 
Double cylinder, with reverse gear ° 50 B.H.P. 


HIGH-SPEED DIESEL MARINE ENGINES 


Four-cycle—2 to 6 cylinders with reverse 
reduction gear. oA 22-84 B.HP. 
Single cylinder with reversing ‘propeller Sa 6 B.H.P. 


HORIZONTAL DIESELS 


Single, double, and multi-cylinder—4 cycle 10-240 B.H.P 
Single cylinder—2-cycle ¥ 1S B.H.P. 
Slow-speed, straight line, multi-eylinder .. 225-935 B.H.P. 
Slow-speed, vis-a-vis, multi-cylinder .. 300-3,000 B8.H.P. 


‘HORIZONTAL COMPRESSOR SETS 
From 675 to 3,375 cu. ft. at 100 Ib. pressure 


PETROL-PARAFFIN OIL ENGINES 
Single cylinder, 4-cycle horizontal 24-7 8.H.P. 





600 B.H.P. Crossley mente Diesel engine. 


CROSSLEY BROTHERS LIMITED, 
OPENSHAW, MANCHESTER il. 


List of Manufactures 





DIESEL ENGINES FOR LOCOMOTIVES 
Heavy-duty medium speed, direct reversing 980-500 B.H.P. 
Heavy-duty medium speed, direct a 
Light-duty, high-speed, 4-cycle 


DIESELS TO USE WASTE OILS FROM 
CAR SUMPS 


Single-cylinder, 2-cycle d 11-23 BHP. 
Horizontal, ae. double, and mule 

cylinder ws . $053,000 B.H.P 
GAS ENGINES 3 
Single and double-cylinder .. S oF 6-230 B.H.P. 
Straight-line type—multi-cylinder .. 186-600 B.H.P. 
Vis-a-vis type, multi-cylinder ae .. 600-3,000 8.H.P. 
GAS PRODUCERS 
For use with Anthracite, Coke, Charcoal, 

Bituminous Coals, Wood Refuse, and 

Waste Fuels 
LIGHTING SETS 
Diesel—fully automatic ‘ 3-6 k.w. 
Diesel—direct lighting or batcery charging 3 k.w. sone 
Petrol-Paraffin, battery charging. b=1§ kow. 
PUMPING SETS—Diesel-centrifugal 6-10 B.H.P. 





1,000 K.W. Creos-ley-Premier pressure charged vis-a-vis Diesel, 


CROSSLEY-PREMIER ENGINES LTD., 
SANDIACRE, Near NOTTINGHAM. 





Lendon Office: STAFFORD HOUSE, 40-43, Norfolk St., Strand, W.C.2 





CROSSLEY POWER MEANS CHEAPER POWER 





CP200/42 
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CRAP METAL 


ALING 


RESSES 
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Representing one of our chief specialities, we offer a very wide range 
of types and capacities of modern and efficient equipment for the 
baling of scrap metals such as aluminium and aluminium-alloy scrap, 
light and heavy steel scrap, swarf, waste tins and the like. These incor- 


porate exceptional experience in design and manufacture, ensuring utmost 


ROSE, DOWNS eTHUMPSUN 


PHONE NOS HULL, 33874 


reliability in operation under arduous conditions ASK FOR CATALOGUE No. 35 


HULL ond LONDON 








p88. 


LONDON, ABBey 2496 






Pressw rk 
and Springs The 
ng range. and vartety 
r work is a daily tribute 


way in which Terry's 






met every demand for 








f work from every ° 
quarter the globe for. over 
85 
HERBERT ERR 
& SONS, LTD., REDDITCH 
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[TAYLOR & & HUBBARD. 








Telephone 
22575-6. 





Please send us your enquiries for— 
STEAM, ELECTRIC or OIL- 
ENGINED CRANES, RAIL 
WHEEL, ROAD WHEEL or 
CATERPILLAR MOUNTED 


: PERMANENT WAY : 
CRANE 


:  Assuppliedto leading Railway 
: Companies forfast traintraffic = 










































STANDARD’S PATENT 


specl¥ TRIPLE SEAL 
PISTON RINGS 











EFFECTIVELY SEAL 
THREE FACES 


Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
by 





cylinder is worn 
as much as 1% 


THE STANDARD PISTON RING & ENGINEERING it: 
enone: 41874.  [JQN ROAD, SHEFFIELD. S205 suerricuo. 


LONDON OFFICE: W. C. JONES, M.I.MECH.E., M.I.Mar.E., 224, Gresharh House, Bishopsgate, E.C.2 
(London Wall 4981) 


GLASGOW OFFICE: W. M. JAPP, A.i.Mar.E., 197, BATH STREET. Phone : Douglas 5357 











GEARED 
MOTORS 


fortheEfficient 
Driving of all 
classes of 
Machinery 
Conveyors etc. 


HORSE POWERS UP TO 150 H.P. GEAR 
RATIOS UP TO 50,000/1 FIXED OR 
MULTIPLE SPEED OUTPUT SHAFTS. 


CROFTS Enispeed DEEL 


















EFFICIENCY 
TYPE 





RADIATION 
WORM GEARED 
MOTOR 


We have the widest range 
of Standardised Geared 
Motor Units in Designs 
and Sizes to meet all 
general industrial require- 
ments. 


Output Shafts Any Angle 
—Horizontal to Vertical— 
Units can be Floor, Wall, 
Ceiling or Flange Mounted 


All Machinery Makers and 
Users should obtain a copy of 
CROFTS’ NEW GEARED 
MOTOR CATALOGUE E240, 










VERTICAL 










EFFICIENCY 
24, SER acknowledged the most com- 
MOTOR prehensive yet issued. Copies 


on request. 


CROFTS 






DOUBLE 
REDUCTION 


en \NEER?! iy fe 







Telephone - 11980 (12 lines) 








PHOSPHOR BRONZE . GUNMETAL 
ALUMINIUM BRONZE 
MANGANESE BRONZE IN 
CASTINGS AND INGOTS 
PHOSPHOR TIN & COPPER 
ANTI-FRICTION METALS 


(Copper and Nickel Hardened) 


CUPRO MANGANESE - SILICON 
AND FERRO-SILICON ALLOYS 


BILLINGTON X NEWTON LTD. 


LONGPORT - STAFFS 


On Admiralty List. 
On War Office List. 
On A.1.D. List (Approved Firm) 








PHONE : 7368 & 7304 Stoke-on-Trent. GRAMS: Broaze, Longpert. 


















THORNBURY BRADFORD enctanp ¥ G ods : 
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NATIONAL EMERGENCY! 


Valuable time may be lost if breakdowns 
occur due to the use of inferior packings. 








, “LION” PACKING has a world-wide 
a | reputation for QUALITY & DEPENDABILITY. 


A 


“ LION ” WORK 


*Phone: WOKING 2255. 


WRITE FOR CATALOGUE No. 1.2 













Ss, WOKING, SURREY. 


‘Grams : ““ LIONCELLE.” 





THE “ COLLGRAF” SYSTEM 


Reristered Trade Merk OF GRAPHITE TREATMENT 


= 





Protected by British 
and ‘Foreign Patents. 


—UTS OUT 


OIL from steam circuits 
entirely, yet provides 
jubrication 


parts. 


| OBVIATES 
| Scale-formatio 
perce od Sonn Econ- 


—OOSENS 


existing Scale and precipitates 
Scale-forming Sales. -” 


—EAVES 


an OIL-FREE Condensate. 


—ENERATES 


a protective GRAPHITE 
film on all metal surfaces 
contacted. 


—EDUCES 


Fuel Maintenance and Over- 
haul Costs. 


—DJUSTS 


the amount of GRAPHITE 
injected to the weight of 
water evaporated. 


—REES... 


the Steam Engineer from 
worry: and unnecessary ex- 
pense. 


re. 
The services of our Tech- 
nical Representatives are 
at your disposal without 
obligation. 


Write for full particulars, 


Bros Lt 


“ Coligraf ” AA. ‘be 7 ‘al Lubri. . 
applied to a Worthington-Simpson CO; 
Pump at a sugar beet factory in England. 





——————SOLE MAKERS : 


TRIER 





FOR EVERY DESCRIPTION OF STEAM OR HOT WATER PLANT 


tion, Corrosion | © 
and Pitting in Turbines, 


E 


cre COM 


ESTAB 


PANY-SCOTLAN 


GOW, <2 


Offices 


7, RENFIELD(STREET, GLAS 


37, Renfield St, Glasgow 


9, Mincing lane 





















“ HALLSIDE ” 
Manufacturers of 
Mild Steel Plates and Sections over a wide 
range for Ship, Boiler, Bridge Building and other 
construction purposes. ; 
Boiler Plates. Ordinary and High Tensile. 


Special Steels. High Elastic Limit Steel, “Martine!” 
Steel with high elastic limit, High Tensile Nickel 
and other Alloy Steels. 

“ Resteleo” High Tensile Corrosion 
Resisting Steel. 

Copper Bearing Corrosion Resisting 
Steel. C.B.S. Brand. 

Steel Castimgs. Stern Frames, Propeller Brackets, 
Rudders, etc., and Engine Castings. 


Tyres for Locomotives, Carriages and Wagons to the 
requirements of Home and Colonial Railways. 
Bright Steel Shafting and Turned Bars to very fine limits. 








- 


BRITISH ADMIRALTY, WAR DEPARTMENT, 


& FOREIGN & COLONIAL GOVERNMENTS. 








all working | ‘ 


Tubular 
Reinforced 
concrete 


AIR RAID SHELTERS 


Their STRENGTH is their outstanding feafure—they are made 
of the strongest known form of spun precast construction. 


Their UNIQUE DESIGN of double cage reinforcement is specially 
calculated to withstand the stresses imposed by adjacent bomb 
explosions, floor, top and sides being equally strong. 


Their IMPERMEABILITY is another valuable asset, they 
attain the same high standard as do Stanton concrete pipe-lines, 
and when supplied with doors they are completely gas tight. 


Cost of shelter for 50 persons is approximately £2 10s. per 


head (ex works). Steel and wooden fittings extra. 


THE STANTON IRONWORKS COMPANY LIMITED, Nr. NOTTINGHAM 





Abbey 2777 


TWeanang stan oi 36, VICTORIA ST., LONDON, S.W.1 
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N DESIGN 


Texrope 
: ° lesworth 
This W866). siona 
Drive from @ ie 


ioa Brya, ect peat m . 
called for caref Made in four Types 


e driven P™ 
tee eh he ALL HARD 
ning ©. is 70°. oF, R 
cenive distan’r ) of-thumb’ O° & DO 
sar ar et W UBLE EDGE 


HIGH SPEED STEEL 
e 


Always use Eclipse Hack Saw Frames 


Obtainable from all Tool Dealers. 


Sole Manufacturers: 
JAMES NEILL & CO. (SHEFFIELD) LTD., SHEFFIELD, ENGLAND 





COPPER 
AS A SAFETY Factor 


LEH, 


HYDRAULIC CONTROL VALVES 


In the Degaussing system for the protection of ships hn: onan valves teen talk wand ba htt nit 
. : . . “pressure contr 
against the magnetic mine, copper plays an all-important part. gq anc ¢ the effort required to operate is only thee required to 


In many other connecti : overcome the load on the spring which holds the valve 
y ’ CFEORA, $90) CORPS. is regarded as 12 factor to, the seat; the valves automatically return to the 
of safety, as it offers the greatest resistance to corrosion and ¥ i iP nagerel pocieney: They are we very y sulted to tent 
: : : : r comtrol—in the illustration a battery of valves is shown 
other causes of deterioration. It is the ideal metal to use D e for electrical operation by B.T.H. Thrustors. 
where, to avoid costly replacement, long life is required. For L.E.H. ‘hydraulic valves remain tight for long periods 
copper lasts. When it is no longer needed for the many vital without attention, and are very easily pecisteneo 
, 7 EF See ; dismantled. Made with stainless steel 
wartime purposes for which it is essential, it will again be at spindles and seats for use with water. 
your service. Write for booklet ‘‘ Useful data on 
S Hydraulic Valves.” 
COPPER DEVELOPMENT ASSOCIATION mrnen pues 
A non-trading organization maintained by the British 
capper indus 10 spp snformation nd adc free THE LEEDS ENGINEERING % HYDRAULIC CO,, LTD, 


Telephone: Stanningley 72002. Codes : 
GRAND wees pecs en cln  a aeza RODLEY, LEEDS, Telegrams: Pumps, Rodley. A.B.C. 5th Edition, Marconi International 
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Bis BE EES LES 


There are five standard types of Dawson 
M.P.W. machines: three for washing only 
(Minor, Junior and Size A); one for wash- 
ing and rinsing (Size B) and one for washing, 
F rinsing and drying (Size C). The Minor is 
the smallest in the range and is a handy little 
—— machine for either the small 
> works or for departments in 
“Sa larger organisations. 


cer gga Pe 








The size Bisa fully 

automatic washing 

and rinsing machine 

for > onal [ e 
rts (accom 

vvodated in wire j < e 

baskets) or for | 

large parts 

through con 

veyor. 


This illustra- 
tion is of a 
battery of 
4 machines 
recently pro- 
duced for 
washing and 
drying A.A. 


Complete catalogue from :— 


Dawson Bros. Ltd., Ventnor Works, Gomersal, Leeds. Tele.: Cleckheaton 266. 
London Address: Roding Lane, Woodford Green, Essex. Tel. Wanstead 0481. 


he Air Conditioning of workshops 

and factories at any time is an 
important matter. In these times 
when non-stop production in most 
engineering shops continues every 
24 hours of the day it is one of the 
most serious industrial problems. 
Air conditioning and filtration as 
affected by means of Vokes Multi- 
Vee Filters firstly stops the intake 
of dust and dirt right at the source. 
The second and equally important 
job of work Vokes Filters perform 
is to keep and maintain the air fresh 


VOKES 


and pure. Vokes Multi-Vee Air 
Filters have an efficiency of 98%, oO, 
all fine dust particles to 0-00004’ dia 


To instal Vokes Multi-Vee Filters is 
to add to the comfort of workers, 
increase efficiency and raise the 
output index. They reduce main- 
tenance costs by eliminating wear 
and tear on tools and equipment. 
Vokes Technical experts will gladly 
answer any enquiries regarding air- 
conditioning or any Air, Oil or Fuel 
Oil filtration problem. 


FILTRATION 
EXPERTS 


Contractors to BRITISH AND DOMINION GOVERNMENTS, 
LONDON, S.W. 








AUTOMATIC CONTROL 
PRESSURE AND TEMPERATURE 


BUDENBERG PRESSURE GAUGES AND THERMOMETERS 


can be supplied fitted with ELECTRIC CONTACTS to 
give fully automatic control or to operate alarm or 
safety devices. This system has distinct advantages 
over other methods of control on account of its accuracy 
and versatility. 


Pressures can be between | inch water and 6 tons per 


- STEEL - 
STRUCTURES 


OF EVERY DESCRIPTION. 


DESIGNERS AND MANUFACTURERS OF 
ROOFS BUILDINGS, WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &c. 


— The — 


CLYDE STRUCTURAL 


IRON 


sq. in. Temperatures between —I0° F. and +1200° F. CO., LTD. . 


CLYDESIDE IRON WORKS, 
GLASGOW. 


rams: “CORRUGATED, GLASGOW.” 
Edition) and- Lieber’s. 


Full particulars are given in our catalogue | D. 


BUDENBERG GAUGE CO. LTD. 


Broadheath Near Manchester. 
i J 


Scotstoun, 


LONDON OFFICE : Teleg 
1, Leadenhall Street, E.C.3 Codes: A. B. C. (Sth 
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Phone: 
WA Terloo 7044 


a 
mean, man emma 
nes 


onsult ISLER & be ie 


hat they are at your service for all matters appertaining to 
ARTESIAN WELLS, BOREHOLES, MODERN PUMPING 
PLANT, SHAFTS, HEADINGS and all other work concerning 


INDEPENDENT WATER SUPPLIES, also TEST BORINGS en 
for foundation exploration, etc. 


Birmingham & Leeds 


C. ISLER % CO. LTD., 33, Bear LANE, SOUTHWARK, LONDON, S.E.1 


























McLAREN 


CABLE OPERATED SCOOPS 


WHICH WILL 


WORK UNDER ALL WEATHER CONDITIONS 

LOAD AND DISCHARGE ALL CLASSES OF EARTH 

TRAVEL WITH LOAD UP | in 3 GRADES 
GIVES PERFECT CONSOLIDATION 





MADE IN ROLLER OR WHEEL DESIGN. 





810 CUBIC YARDS CAPACITY. 











Also makers of Diesel Engines & Cable Ploughing Tackle. 
Write for full particulars to: 


J. & H. McLAREN LTD. 


Midland Engine Works - - Leeds 10. 











These interesting Publications Post Free 


“A GUIDE TO THE RIGHT ELECTRODE FOR ELECTRIC ARC WELDING.” 


An authoritative book of reference by means of which the right type of 
Electrode for any particular purpose can be determined with speed and 
certainty. 


“THE WELDER.” 


A magazine containing news and authoritative articles upon the many applications 
of Electric ARC Welding. 


TOE anc Welding 


WALTHAM CROSS, HERTS. Phond, Waltham Cross 3636 





MUREX WELDING PROCESSES LTD., 








OP ea) 


? given. Write mentioning Department E. 


NUMBER ONE 


2¢ IMPROVED 


FABRICATION 


Where and when applicable, fabrication by Murex 





ARC Welding effects important economies in time, 
metal, labour and money ; and in addition turns out 
a stronger job of lighter weight than is possible by 
any other means. Some aspects of these advantages 


will be given in future announcements in this series. 













MUREX ARC WELDING 


is being used in ever increasing extent 
in 


ENGINEERING INDUSTRIES 


May we show you how in almost every sphere 
Murex ARC Welding is solving the engineers’ 
fabrication problems? Expert* advice on 
specific applications promptly and freely 
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SIEMENS 
ROENTGEN SEARCHLIGHT 


The Roentgen Searchlight is a new 
heavy duty industrial X-Ray apparatus for 
the examination of welded vessels and 


heavy castings of every description. 


This outstanding advance on con- 
temporary design adds another successful 
unit to the Siemens range of specialised 


industrial X-Ray apparatus. 


SIEMENS-SCHUCKERT (GREAT BRITAIN) LTD. 


GREAT WEST ROAD, BRENTFORD, MIDDX. 


OFFICES IN LONDON, BIRMINGHAM, GLASGOW, MANCHESTER, NEWCASTLE-ON-TYNE AND SHEFFIELD. 























NEWARK BOILER WORKS 


| \ NEWARK, NOTTS., ENGLAND 
GT) 3 q) T Ta Uy) ig Os ig oll ny o 4 Manufacturers of High Class Boilers 





i a EE 


VULCANIZERS, JACKETED PANS, CHEMICAL PLANT, HYDRO CASINGS 

TANKS—RIVETED or WELDED, WASTE HEAT BOILERS, AIR RECEIVERS, 

STEAM SEPARATORS, REPAIR FIREBOXES, EXPANSION _ PIECES. 
WELDED AND FLANGED WORK A SPECIALITY. 


ON ADMIRALTY LIST. 


Contractors to H.M. WAR OFFICE, AIR MINISTRY, Crown Agents 
to the Colonies, etc. 


Telegrams : “ABBOTT NEWARK 34.” Codes : “‘A.B.C. 4th and 5th Editions.” 
Telephone : “‘ NEWARK 34.” “Marconi International.” 








HAMWORTHY 


“ROTOPAX” (patent) PUMPS 


AXIAL FLOW, STEADY DELIVERY, SILENCE, NO VIBRATION, 
AND RUN AT A.C. MOTOR SPEEDS. 


HORIZONTAL OR VERTICAL PUMPS SUPPLIED. 


Send your enquiries to :— 


THE HAMWORTHY ENG’G. CO., LTD,, POOLE, DORSET. 


Motor Driven Horizontal Pump. and 30, LYNWOOD DRIVE, WORCESTER PARK, SURREY. (DERWENT 4120) 
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A BOOKLET DESCRIBING 


BIBBY COUPLINGS 


will be sent to any Engineer by 


THE WELLMAN BIBBY CO., LTD., 


VICTORIA STATION HOUSE, VICTORIA ST., LONDON, S.W. 
Telegraphic Address; Couplings, Sowest, London. 
Telephone No. Victoria 7752-3-4 








Electric Cranes 
of every type 


ROYCE LTD 


Loughborough 


BRAITHWAITE 


PRESSED STEEL TANKS 
BRAITHWAITE & CO., ENGINEERS, Ltd. 


London Office ‘emporary Address: 
22, KINGS HOUSE, HAUMARKET. S.W. 
Telephone: WHI 3993. Telegrams: Bromkirk- ble 

















FIRST AID 


For all screwed PIPE JOINTS i 
“BOSS W HITE” All the furnaces are operating on Town’s gas, 


Ths eriginal Bitch Componnd = a feature which ensures clean working at and 
a team around the plant. 
yy alties Ltd., sia 

WHARF ST., LEICESTER. 

















The furnaces serving the new plant of the Chesterfield Tube Co. were 


GALVANISING & CONSTRUCTIONAL IRONWORK designed and installed by Priest Furnaces Ltd., and comprise : 


JOSEPH ASH AND SON, LTD.., 
Rea-street South, BIRMINGHAM. 
|. Continuous Ingot Preheating Furnace Bogie Type. Ingots of 


varying sizes and weights up to 20 tons maximum are preheated in 
WEIGHBRIDGES AND this furnace, which is divlad. tase two zones, preheating al soaking. 
WEIGHING MACHINES The Soaking Zone is of our Priest Patent Cross Fired Multiple Pass 

New designs at competitive’ prices Regenerative Type, capable of heating small and medium size ingots to 
E. & A. ASHWORTH L'° final temperature for piercing. 


Works, Staincliffe Rd. OEWSBURY 








2. Soaking Pit. Large ingots are transferred from the preheating 
SUPERHEATERS FOR ALL Types furnace to the Soaking Pit for the final heating. The Soaking Pit is 
oF aes also designed on our Multiple Pass Reversible Regenerative System. 
T. SUGDEN, LTD. 
ae eee 3. Tube Reheating Furnace. This unit is of the Continuous 
Pe eager Recuperative Type with inclined hearth ; the furnace is designed to 
give uniformity of temperature over the full length of the tubes with 
minimum scale formation. 


PRIEST FURNACES LIMITED - LONGL ANDS - MIDDLESBK LOUGH 


ALSO AT TELEGRAPH BUILDINGS = HIGH STRE F 
































HUMPHREYS [lt recernson 
Shas. , 


0 C ‘. * » 

















Steel, Brass 
Copper 
Bronze 





We have been perforating 
ordinary and special metals for 
over ninety years, thereby accu- 





mulating tools for thousands of patterns. 
May we quote for your requirements ? HIGH 


SPEED DIESEL ENGINES 


MARINE 


J e & F. POOL, Ltd., FOR LIFEBOATS, LAUNCHES, 


aur BOATS, 
Screen Specialists, HAYLE, Cornwall. Re piga os COMMERCIAL 
CRAFT. 


STATIONARY 


FOR ELECTRIC LIGHT COM- 


, PRESSORS, PUMPING, AERIAL 
MANUFACTURERS’ CATALOGUES. eed a toon 


“The Engineer” will be glad to receive catalogues, lists of purposes. 


manufacturers’ trade names, etc., from firms for inclusion in Prices and quotations on application. 
the files of the Enquiry Department. ATLANTIC ENGINE CO, (1920) LTD. WISHAW, SCOTLAND. 
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MANLOVE S) 
CENTRIFUGAL 


& CO., j 
ENGINEERS, 0 et ANODE MRE 5 NOTTINGHAM 





WORLD - FAMOUS 


P-L. SLIDE RULES 


— m Patent Differential Scales 
most sensational tributio 
to to Slide Rule art of ‘aie oe * 


Write for special descriptive matter. 
P-1-C- patent ae. 


ELECTRICAL 
SLIDE RULE 


introduces 2 new system of Trigono- 
and Scal 


DRAWING 
INSTRUMENTS 


Thornton’s drawing and surveying instru- 
ments are ren for thei 

and reliabil 

clude: Drawing ence Tee and aes E 
Squares, , Curves, 
Send for Descriptive Boo Bookict Series Dig: 


AG. THORNTON Bb : 
Tatagen Moshe Hing G Wat Wanchect 3 











WINGET LIMITED 


for Quick Deliveries 


Aircraft Jigs e Castings for Aluminium Jigs and Fixtures « Machine 
Tool Castings (also machining) « Meehanite for Pressure, Abrasive 
Resisting, Heat Resisting & Acid Resisting Castings « Castings to replace 


Steel « General Engineering Castings up to 2 Tons in Weight, etc. etc. 


ROCHESTER KENT 


Batching Plants and Storage Bins * Open 
Drum Mixers ¢ Closed Drum Mixers ¢ 





WINGET CONCRETE 


Roller Pan Mixers Counter Current 
Mixers ® Trough Mixers © Friction Hoists 
© Speed Prime Pumps ¢ Diaphragm 
Pumps @ Crushers and Breakers @ Brick, 
Block and Slab Machines ¢ Kerb and 
Flag Moulds © Vibrating Tables ¢ Head 
and Sill Machines ¢ Barrows, Tipcarts, etc 


IS GREAT CONCRETE 














ENGINEERING 
EQUIPMENT 








a 


With a background of experience, plus 
a consistently high standard of technical 
skill and workmanship, this firm is in 
a position to supply equipment of the 
utmost reliability and definitely high quality. 











HENRY BALFOUR X CO., LTD. 


DURIE FOUNDRY - LEVEN, FIFE 

















GIVE THE BEST MARKS’ \\\\\\ 


ALLOTT BROS TO YOUR WORK 
& LEIGH LTD || =, .W:.. 


ETTERS AN 

APPROVED FIGURE STAMPS 
LIST He Immediate 

841693/39 delivery of all 


sizes, 














| UNIVERSITY DEGREES’ IN 
ENGINEERING 


BY 
T. W. CHALMERS, D.Sc., M.I. Mech. E. 





A Survey of the chief regulations and customs governing 
the granting of degrees in engineering science and of 
other degrees open te engineers at British Universities 
based on information contained in official publications. 


Reprinted from Hhe Engineer 1934 
Price 1 /- Net. 





Obtainable from : 
“THE ENGINEER,” 28, ESSEX ST., STRAND, W.C.2 
and Technical Booksellers 
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The illustration shows a “‘ Simon”’ 
band conveyor for coal being in- 
stalled at a large power station. The 
sketch below illustrates a “‘ Simon” 
pneumatic coal intake plant. 


- We undertake the design and 
construction of mechanical hand- 
ling equipment for the trans- 
portation of all types of materials. 
Our long and wide experience enables 
us to prepare schemes for plant and 
equipment to meet every handling 
problem. 
We also specialise in the construction 
of pneumatic handling plant. The 
latest design of this type of plant 
operates on an entirely new system, 
resulting in greater cleanliness and 
higher efficiency. 
Consult us regarding your 
handling problems. 


= =| HENRY SIMON L® 


aus )3©=606CHEADLE HEATH, STOCKPORT x= 














WILSON AIR COMPRESSORS 


Fixed arid! Portable, Petrol, Diesel and Electric Motor Driven, 
AS SUPPLIED TO 1, 2 & 3 STAGE , 
THE WAR OFFICE , 
AND OTHER CAPACITIES FROM ‘ 
GOVERNMENT 10 to 1000 CUBIC ; 
DEPARTMENTS. FT. PER MIN. 4 

A 

A 

FOR PRESSURES : 

Used by Engineers UP TO 1000 LBs, B 
the world over. PER SQ. INCH, 8 
B 

Two-Stage Portable Diesel Engine Driven 2 

Water-cooled Air Compressor. . 

TELEGRAMS TELEPHONE Bi 
“ COMPRESSOR,” 3192 . 


ALEX. WILSON (ABERDEEN) L™- : 


Ashgrove Road Engineering Works, ABERDEEN | * 








A.C.& D.C. PROTECTED 
DRIP-PROOF, WATERTIGHT 
or FLASHTIGHT MAGNETS 
SELF ADJUSTING SHOES 
FERODO LINED 














costs barely more than a make- 
shift “filler,” but prevents joint 
leakage for the life of the line. 
Where joints have not been given 
this initial protection; use Smooth- 
On No. 3 in reassembling those 
that leak, and they will give no 
more trouble. 
Smooth-On No. 


STEAM /can you 











3 lubricates 
threaded joints to make assem- 
bling easy and on either threaded 
or gasketed joints fills all the voids 
with metallic iron that cannot 
dislodge, weaken, shrink, crack or 


HE loss in every case 

is too high to justify 
toleration of any leakage at all, 
particularly that leakage usually 
gets worse, ultimately ruins a joint 
completely, and may cause material 
damage from condensation drips and 
saturated atmosphere. 

SMOOTH-ON No. 3 

used as a sealing material at the start 





blow out. Joints so made are 
not impaired by high pressure, 
vibration or extreme temperature 
change, but may be disassembled 
when desired. 


Write for the SMOOTH-ON HANDBOOK. 


Smooth-On Cements are explained in “the Bees 
Smooth-On Handbook. Get this book and | 
follow its advice. The directions and diagrams }) 
will post you well on how to apply for best )% 
results, and what to expect from the finished job. 


Distributed by Walter P. Notcutt, Ltd, Notcutt 
House, Southwark Bridge Rd., London, S.E.1, and 


carried in stock by leading dealers and supply houses. Bay Smooth-On 
No.3 in 1 or 5-lb. 


Made by Smooth-On Mfg. Co., Jersey City, N.J.,U.S.A. can or 25-lb. keg. 


Doit with SMOOTH-ON 








JOHN DORE 


& COMPANY 


COPPERS 


Every class of 


WELDED 
Copperwork 


FOR ENGINEERS, DISTILLERS, BREWERS, CHEMISTS. ETC. ETC. a 





MANUFACTURERS OF 








31-39, HIGH STREET, BROMLEY-BY-BOW, LONDON, E. 3. [ 














Daeyuepete ngs | 


MARINE AND LAND ENGINE FORGINGS = 
Supplied Black, Rough Turned or Finished 


BUILT AND SOLID CRANKSHAFTS FINISHED COMPLETE 


QUICK DELIVERY OF PROPELLER SHAFTS 
Finished with Gun-metal Liners 


Stie = renee sarees 


) FIFE FORGE COMPANY L" 
pK KIRKCALDY, SCOTLAND. : nae 1 Ww 


ul ccataiesenatnamnatenadndeeneemmiamanan oe _| oo 
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—. Evans & Jackson, 


Enalish Electric Co., Ltd 
English Steel Corporation, Ltd. 





Fisher & Ludlow, Ltd 
F ‘leming & Ferguson, Ltd. 


utd. 
Fuller, Horsey, Sons & Cassell 70 
Fusilier ig Maison sccepsecceanvsses 7 


Gascoigne, Geo. H., Co., Ltd. ... 4 
General Electric Co., Ltd 43 
General Refractories, Ltd. 

Gibbons Bros., Ltd 

Gillott, J., & Sons.. 

Glass Fibres, Lt A. . 


Glenitier Engines, Ltd.. 
Gloucester Foundry, Ltd 
Goodall, Clayton & Co., Ltd.... 
Goodwin, R., & Sons (Engi- 
neers), 41 
Grafton Cranes, Ltd. - 58 
Ae Se ee 23 


ee ee ee 37 
Hamworthy Eng’g Co., Ltd...... 
Harper, “a Ltd. 

art, 
Harvey, 'G. & A., Lk 
Head, W rightson «& fio: ce oes Be 
Henderson, J. M., & Co., Ltd. ... 4 
Herbert, A., Ltd 
Hick, Hargreaves & Co., Ltd. 
Hodgkinson, J. (Salford), Ltd. : 66 
Holden & Brooke, Ltd 
Holman Bros., Ltd 
Hope, H., & Sons, Ltd. 
Hopkinsons, Ltd. 
ew Bridge & Piggott, T., 


td 
Hudson, J., & Co., Successors.. 
Hudson, B., 
Humphreys, J. H., & Sons. 
Hurst, Nelson & Co., Ltd.. 
Hyde, S 8., Ltd 44 
Hydraulic Engineering Co., Ltd. 47 
Hyland, Li 44 


Ince Forge Co., Ltd 
Isca Foundry Co., Ltd. 
Isler, C., & Co., Ltd 


Jackman, J. W., & Co., Ltd. 


PAGE 
Johnson, W., & Sons asta 
Ltd 


Keeton, Sons & Co., Ltd. ......... 


La Mont ry ney oes Ltd. 
Lea Recorder © td. 

Leathers Co., Ltd. 

Ledward & Beckett, Ltd ~s 

1 Engineering & Hydraulic 


td. 
Le Gonna. Sutcliff & Gell, Ltd.. 
Lindsay, Henry, Ltd. 


Maclellan, P. & W., Ltd. ......... 
Macrome, Ltd. FH 
Madan, C. 8., & Co., Ltd. . 44 
Manchester Furnaces (1934), 


Manlove, Alliott & Co., Ltd 
Marshall, Fleming & Co., Ltd.... 


.& td. 
LL. & Repetition, Ltd. 

Mechans Limited 
Meerloo, J., & So’ 67 
Metallic SSeS oe iow Co., Ltd, 2: 
Micanite & Insulators Co., Ltd. 
Milnes, H., Ltd 
Mining Engineering Co., Ltd. 
Ministry of Labour & National 

Service 38 
Mirrlees, Bickerton & Day, Ltd. 
Mirrlees Watson = Ltd. 42 
Morgan, W., & Co., 
Morris, H., Ltd 
Moss Gear Co., Ltd. (cover) 
a Bridge & Engineer- 

D 
Murex Welding Processes, Ltd. 
Musgrave & Co., Ltd. 
Neill, J., & Co. Gaetield), Ltd. 
Nitralloy Limite 
Noble & Lund, L 
North British peter ae 


Northern Manufacturing Co., 
Ltd. 


Ormerod Shapers, Ltd. . 
Patent Retorts, Ltd. 





PAGE 


Paterson Engineering Co., Ltd. 41 
Peckett & Sons, Ltd. = 


Stirk, J., & Sons, Ltd. 
Stothert & Pit tt, Ltd. 
pace ¢ Co. ’(Sheffield), Ltd. 


Suis ho (London), Ltd 

Summerson, & Sons, 
(cover) 

Superheater Co., Ltd 

Sutcliffe, Speakman & Co., Ltd. 


Taylor, C. J., & Son, Ltd 
Taylor & Challen, Lid. 
Ee ao By &H ubbard, Ltd. 


3% 
oom 





Brita 
edson,  Thoraley & Co, .. 
erry, H., & Sons, Ltd. .. 
Thomas & Bishop, Ltd. .. 
Thornton, A. G., Ltd. .. 
Titanine, Ltd. 
Tonks, John, & Co. 
Trier Bros., Ltd. 


Riley Stoker Co., Ltd 

Robbins, W., Ltd. 

Robey & Co., Ltd. 

Rose, Downs & Thompson, Ltd. 
Rosser & wen Ltd. 7 
Ross, RB. G., & Son, Ltd. 

Rother Boiler Co., Ltd 
Rotoplunge Pump Co., Ltd.. 
Royce, Ltd. 


td. 
Rubery, Owen & Co., Ltd. 
Russell, G., & Co., Lid 


Scottish Machine Tool Corpora- 
tion, Ltd 1 
Scriven & Co. 
Shaw, F., & Co., Ltd. 
Siemens - Schuckert Wailes Dove wiemactis, Ltd. 
Britain), Ltd 6 Walker, J., , Ltd 
sn Wallwork ‘Gears Ltd. 
td 30 


Turner, G. R., Ltd. 
United Steel Companies, Ltd.... 


Vaughan Crane Co., Ltd 
vous Axia, Ltd. 


Ward, T. W 

Weir, 'G. & Ps Ltd. 

td. . Wellman Bibby Co., I td. 

Sistert » Lt ‘4. Wellman Smith Owen Engi- 

Skefko 1 Bail Bearing Co., Ltd. . neering Corporation, Ltd 

Smart, Ralph E., Ltd. 

Smedley Bros., 

Smooth-On Manufacturing Co. 

Solignum, Ltd. ....................- 

Spencer-Bonecourt, Ltd. . ohil 

Spencer & Halstead, iy 

Spencer-Hopwood, 

Standard Piston Ring & Engi- 
neering Co., Ltd 

Stanley, W. F, & Co., Ltd. . 

Stanton Ironworks Co., 7? as 

Steel Company of Scotiand, Ltd. 


td. 

i be BO (covers 
Wigglesworth, Fr. "& Co., Ltd. . 
Willford re Co., j= ieee eae . 45 


Worthington- Simpson, 











to the specific require- 
ments of our customers. 


Makers of all types of repe- 


tition products from the bar 
in all metals. 


MCL~°REPETITION L™. 
POOL LANE. LANGLEY, B'HAM 





ALL TYPES OF LOCOMOTIVE AND MOBILE 


CRANES 


HENRY J. COLES 


DERBY, ENGLAND 
Grams: “Coles, Derby.” 


Phone: Derby 45436/7. 


LIMITED 


re . 
free re 
lI ARGANESIES) 











OIL SHALE 


> DAVIDSON ROTARY ay tag 
Battery of these Retorte has been 
stalled by the Hew Gonstianted Gold Fields Ltd. 
PATENT RETORTS, LTD., 
No. 6, VICTORIA STREET, LONDON, 8.W.1. 
"Phone: Victoria 1960. 


JOHN HUDSON AND CO.’S SUCCESSORS 
72, Cannon Street, London, E.C.4. 














WOOTTON BROS., LTD, 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Coalville. 


Brickworks Plant. Sanitary Pipe 
CLAY-WORKING PLANT. 


General Millwrights 


Colliery Plant. 


rors ENGINES 
Ilustrated Advertisement last and next week 
GLENIFFER ENGINES LIMITED 
Anniesland, GLASGOW. 


Plant 

















AVIES DEMONITE DISCS— 


Depressed Centre. 
From the big 53” heavy Disc to the small Portable Sander Type as shewn above. 


W. J. DAVIES & SONS, LIMITED, 109, Weston Street, LONDON, S.E.I. 


Codes: ABC Sth Edition, Bentley’s. 


Established 1683. 


Flat. 


Telegraphic address: Emery Berm London. 


for all types of 


grinding machines. 


Depressed Centre. 
First in 1901 and still the ink 


Telephone: HOP 1039. 
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AUCTIONS AUCTIONS AUCTIONS AUCTIONS 
serancionen 1607 MICHAEL FARADAY LEOPOLD  FARME 
TAEL FARA HENRY BUTCHER D  PARMER 


FULLER, HORSEY 


SONS anv CASSELL 


Specialists 
IN THE 


SALE AND VALUATION 


or 


ENGINEERING PLANT 
AND MACHINERY 


wish to announce that owing to enemy action 
their premises at 11, Billiter quare, E.C.3, have 
been totally destroyed and communications should 
be addressed to their evacuated office at 


38, GEORGE V. AVENUE 
PINNER, MIDDX. 
Telephone: PINNER 6260 


which has been in operation for some months. 


EST. 1896 


Surveyors, Valuers and 


Auctioneers 
of 
IRON and STEEL WORKS, 
COAL and IRONSTONE MINES, 
ENGINEERING WORKS, 
OIL REFINERIES, 
CHEMICAL WORKS, etc. 
for 
WAR COMPENSATION & DAM- 
AGE, RATING, INSURANCE, 
DEBENTURE SECURITY, 
MORTGAGE, INVESTMENT 
(PUBLIC ISSUE) PURPOSES, 
etc. 


40, Brook Street, 
Grosvenor Square, London, W.1 


Telephone: MAY fair 4888 and 4889 
Telephone: Usufruct, Wesdo, London 


Auctioneers, Surveyors, 
and Valuers. 





Specialising in the 
SALE & VALUATION 


of 


ENGINEERING & ALLIED WORKS 
PLANT AND MACHINERY 


73, Chancery Lane, London, 
W.C.2 
And at 16a, The Promenade, Hale Lane, 
Edgware, Middx. 


HOLBORN S411 (5 lines) or 
EDGWARE 8121 (3 lines) 





BUSINESSES and PREMISES 








(For Sale, &c.) 

ANCHESTER OFFICE, &c.—PREMISES, 
i centre of city, attractive suite of four or five 
rooms, adjoining Engineers’ Club, Albert Square. 
Fioor area approximately 2040 square feet ; electric 
passenger lift.—Apply, W. R. COE, 88, Mosley 
Street, Manchester, 2 7550 L 

FOR SALE 





LONDIN CABLEWAY, 3% Tons Capacity, 1350ft. 
span, with se geal —_ = PR 


with 65 H.P., 7 
our and controller, ke. one OSEPE PUGSLEY & 
SONS, Ltd., Bristol, 5 6715 G 





a rey POWDER FOR SALE, 30, 60, and 90 

suit customers’ uirements. — 

GEORGE’ COHEN, SONS and CO., Ltd., Broadway 

Chambers, Hammersmith, London, W.i (Riverside 
4141). 7549 G 








PUNCHING and 
Zin. holes 


GEARED 
MACHINE, punches 
gee fin., ae S of gap 17in., blades 1ltin., set 


Sete 
ING 


at angle, shears flat bars 4in. by din., shear gap 
16in., fly-wheel 44in. by 3?in., “ey _—— for 
handie for pee ration. Weight, 4 
ga 


ight, 6 tons 

vALD *DOUBLE- GEARED FOUR- 
v and STRAIGHTENING 

LLERS, for direct motor drive. 
Mounted on om plate, a of rolls 543in., capa- 
city 8 gauge. Weight, 2 

OWER GEARED ROLLING MILL on Cast Iron 

base — two og 9#in. long by 5%in. dia- 
meter. Weig! 10 ¢ 
I OUBLE- bAwen FIVE- ROLL STRAIGHTEN- 

ING MA 18fin. long by 5in. diameter, 

poe we tin. thick, ee front table for feeding 
the s 
ICHARDS PATENT POWER-DRIVEN ARBOR 

PRESS, 24tin. between uprights, 40in. maxi- 
mum day light, liin. screw with hand wheel, fiy- 
wheel a y 3in 

INE "TOOLS, NEW AND USED. 

Large dene of Every Description. Attractive Prices. 


F. J. EDWARDS, Lrp. 


359-361, EUSTON ROAD, 
LONDON, N.W.1 


Telephone : EUSton test 6 lines). 





F° SALE, THEODOLITES 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARKSONS, 338, High Holborn, W.C.1. 
(Opposite Gray’s Inn Road.) 
OR SALE, LEVELS 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARKS 338, High Holborn, W.C.1. 
( ered Gray’ 8 Inn Road.) Ex. 


THO* W. WARD LTD. 


Natco No. 12 Type ‘‘ C ’? MULTI-SPINDLE DRILL- 
ING MACHINE ; 


tapping ; : 
diam. spindles in head ; 


on_countershaft. 
yo, gh 86s Natco MULTI-SPINDLE DRILL- 





‘ast and loose pulleys 


ta 3 in. 
diam. spindles in ; fast and loose pulleys 
i tershaft. 


Direct Motor-driven Single Feed Tae 
og ove agg DRILLING MACHINE 
Lees ; No. 1 uM .. 


: 
aa 





les fitted), +in. sien 


motor — 4 3 ee 
28in. Centres S. 8. and 8 G. LATHE on Gott. ed gap 
ween 


Catalogue. 
*Grams, Forward, Sheffield ; ’Phone, 3 (15 lines). 


ALBION WORKS, SHE 





*PHONE 2031 BERMONDSEY. 





IRFUL D.E. PUNCH, SHEAR and ANGLE 
site a MACHINE, up Me? et — plate, 
. £8 in. angle croppers, swivel jib crane. 

PL. G MACHINE. 6ft. 6in. by 2ft. 9in. by 
2ft. 9in., one tool-box, rack-driven table, pulleys. 
7. 2 WILLIAMS & SONS, 231, Rotherhithe New 
Road, South Bermondsey, 8. E.16. 
All goods 5 subject to being unsold. 
7545 
Spencer-Bonecourt 


Patent Waste Heat Boilers 


FOR SALE 


EBUILT LOCOMOTIVE, by Hudswell, Clark ; 
12in. cylinders, six-wheel coupled, saddle tank: 
standard gauge, complete new copper fire-box and 
brass tubes. Entirely rebuilt, painted and in first- 
elass order. Insured 140 lb. ot used sincé overe 
haul.—Address, P3337, The Engineer = 
33 





- 


7G 





CHUTTE *’ Cam-operated MULTI-TOOL 
LATHE, 7in. centres, 5ft. bed, three 
cam-operated tool slides, single pulley drive, 
12in. by 4tin. friction clutch, suds tray, 
pump and fittings. Makers, Alfred H. 
Schutte, Coln-Deutz. (Heavy duty Lathe for 
shell undercutting.) 


NORTON PLAIN EXTERNAL CYLIN- 
DRICAL GRINDING MACHINE, 10in. by 
36in., wheel 16in. by 2¢in., belt drive, with 
equipment. 


MUIR VERTICAL MILLING MACHINE, 
sliding head, 18in. square table, self-acting 
feeds, belt drive. 





MORGAN FAIREST, LIMITED, Fairway 
Works, Sorby Street, Sheffield. 
WO-END WELDING MACHINES, 220 Volts, 
15 kVA, single-phase, cycles, a drums, 
containers, mechanically driven, no r.—Ga 
SCAMMELL & NEPHEW Ltd., spitalfields, 
London, E.1. 554 G 





OODWARD & POWELL 20ft. by 3ft. by _3ft. 
PLANING MACHINE, with four heads 

J. EDWARDS, Ltd., 359-361, Euston Road, 
P3363 a 


THO* W. WARD LTD. 


5-Ton ‘“‘STOTHERT & PITT” LOCO. 

SHUNTING CRANE, 30ft. j 100 lb. w. 

3-Ton ‘ 

10-Ton ILS 

Pee -i CRANE, 70ft. jib, travelling bogies, 

250 

VICKERS-SPEARING WATER-TUBE BOILER, 
40,000 Ib. evaporation, heating — 7710 sq. ft., 
we stokers, &c. "4 w. Bi 210 lb. per sq. in. 

STIRLING WATER-TUB OILER, 40, Ib. 
evaporation, heating po hi 8889 “eo .. super- 
heater, stokers, &c., w.p. 210 Ib. pe — 

= yee agen BOILERS, Soft. y 8ft. by 


* Write for ‘‘ Albion ’’ Catalogu 
*Grams, Forward, Sheffield ; "Phone, 26311 (15 lines)s 
ALBION WORKS, SHEFFIELD 








*PHONE 98 STAINES. 
8&5 # ae. Wolf LOCOMOBILE ENGINE and 


2ft. 


Eg 
tions,  ceody at home with the 


By Order of the Owners.—IMPORTANT NOTICE, 
RISHTON COLLIERY. 


enry Butcher & Co. 


unce that the “Vs x aad to take place at 
RISHTON, on 


the ‘CONSERVATIVE 

WEDNESDAY, 9th OLY Toa, will be CON- 

TINUED on THURSDAY, 10th JULY, 1941, and 

apart from the 

COLLIERY PLANT AND 

MACHINERY, 

ELECTRICAL EQUIPMENT 
AND STORES 

will be included SEVEN 40-TON DUMB BARGES, 

140,000 IMPORTED PIT PROPS, 5500 SINGLE and 

DO SLEEPERS, 4500 HARDWOOD SHOCKS, 

OAK FACE BARS and FIR B N’ 


TTENS. 
Further details of Fo. AUCTIONEERS, 73, 


Chancery Lane, London, W. 








PATENTS 
7 ING’S PATENT AGENCY, Ltd. (B. T. KING, 
A.I. Mech. E.), Patent Agent. Advice, Hand- 


book and Consultations Free.—146a, Queen Victoria 
Street, London, E.C.4. ’Phone, City 6161. 7230 H 





HE PROPRIETOR at yey PATENT No. 
516,116 is PREPARED to 
or to LICENSE 
to work thereunder. Breaking are 
oe Pipe Sections.’’—Address, BOULT, WAD. 
and TENNANT, 112, Hatton Garden, London, 7 ‘On 
H 


AUCTIONEERS, VALUERS 
AND SURVEYORS 


Sales by Auction and Valuations of 
PLANT AND MACHINERY 


conducted in all parts of the United 
Kingdom. 


46, GRESHAM ST., LONDON, E.C.2 


Telephone: KELvin 2411 (5 lines) 





SUB-CONTRACTING 
WANTED 


_ GRAVING.—GLASGOW FIRM Are in a Posi- 
tion to UNDERTAKE ENGRAVING on Metal, 
Ivorine, or Bakelite, in order to assist the war effort, 

—Address, P3339, The Engineer Office. P3339 mw 


ae DRAWING-OFFICE a and CON- 
e SULTING SERVICE 


T. WRIGLEY, A.M.I.P. 
h Road, Bristol, iC 
*Phone, Filton 235. 
And 35, Savoy Street, Oldham. 
English and American experience includes Rolls- 
Royce, Bristol, Ford, and General Motors. 
P3362 mw 














JORK WANTED by Leeds Firm.—All Kinds 

Fabricated Steel Work, Tanks, Vessels, Eleo- 

trically Welded or Riveted. —Address, 7071, mx 
Engineer Office. 





OFFERED 


ACHINE WORK AVAILABLE for Ferrous and 
Non-ferrous Parts, up to off. Work suitable 
tan and Small. P Centre Lathes.— Address, 

e Engineer Office. 7 MO 





NV 
for Ca 
7508, 





OOLROOM CAPACITY REQUIRED IMME- 

DIATELY on Air Ministry Priority No. 1 Con- 
tracts. All classes of required. K. 
DUNDAS, Ltd., The Airport, Portsmouth. 


557 Mo 
Relgey, 





Switches & Crossin 


AB Lae ee WAsER CRON, = 





mea roles SOM it aE 
HARPER, PHILLIPS, Lid, 


GRIMSBY. 


CASTINGS 


TO 10 TONS. GREEN LOAM OR DRY. 
2750 SHIPS’ PROPELLERS (Made and Sold). 





AGENCIES 


Praesens WORK IN SCOTLAND.—ENGI- 
NEER, B.Sc., over 20 years’ experience heavy 
and ————— noe home and abroad, oe 





a. ae resent work consulting and ins 
wists ditional PROGRESSING or CO. 
WORK up here for English firms. oes, 
The Engineer Office. 





ESTABLISHED ENGINEERING COM- 
PANY, with large offices in Westminster and 
highly trained and jent staff, H to ACT 
on a commission basis as LONDON and/or EXPORT 
OFFICE for Manufacturing Concerns of good stand- 
ing, desirous of securing the services of first-class 
representatives.—Address replies, which will be 
aa in strict confiden P3333, The E ml 


5 





EDUCATIONAL 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 

nd HUND OF PASSES in_ the 

A.M. Inst. C.E., A.M.I. Mech. E., ye Le 

AFR ACS. A-M.I. Chem. E., 0. & G., ete. 

—— have been gained Sy T.LG.B. 

a 

pecially in view of Air Raid and Working Condi- 
T.I.G.B. in order to 





ILER. 
N leve the progress and results. Write y 

sn, TS PROTOR, 305 volts, S-phase, 50 cycles, | for," The rs Guide to Success ”—FRE 
Weir FEED P’ , 16, d 6000 g.p.h. oo the world’s oe of Bacteewins Courses 
300-kW Belliss STEAM SET, 460 volta L .C branches and recognised 
400 H. P. Sulzer UNIFLO AM ENGINE. quallfat uslifications. Mention branch, prone of song ee ne 
OIL, OOLER or CONDENSER, 6ft. = by it yore he you. The T.1.G.B raining 


until su 
THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN, 





rass Tubes. 
19- sew STEAM GENERATING SET, 110 volts D.C. 
HARRY H. GARDAM & CO., Ltd., — 
a 


76, TEMPLE Bar Hovusz, Lonpoy, E.C.4. 











UNIVERSITY DEGREES IN ENGINEERING 


By T. W. CHALMERS, 


D.Sc., MI. Mech. E. 





on information 


A Survey of the chief regulations and customs governing the granting {a in 
engineering science and of other degrees open to engineers at 
based on contained i 


Reprinted from The Engineer, 1934. 


Oniwwersities 


Price 1/« net. 








32, Farringdon Street, London, E.C.4. 





Obtainable from 
“THE ENGINEER,” 28, ESSEX ST., STRAND, W.C. 2, and Technical Booksellers 





INCE FORGE Co. Ltd., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined 
to 20 Tons. 


MACHINE WORK 


Turning, Facing, 
Grinding, etc. 
Planing up to 12’ 0” x 4’ 0” x 4’ 0" 
Welding and Constructional | 
Work. 
EXPERIMENTAL WORK. 


ROSSER & RUSSELL LTD. 


QuzENs WHARF, HAMMERSMITH, W.6 
Phone: RIV. 4416. 








- BAXTER’S KNAPPING-MOTION 


STONE BREAKERS. 
ARE 50% MORE VALUE. 
W. H. BAXTER, Ltd., LEEDS. 





Manufacturers’ Catalogues. 





“The Engineer” will be glad to receive — 
catalogues, lists of manufacturers’ trade — 
names, etc., from firms for inclusion in — 
the files of the Enquiry Department. 





Printed in ne Britain for the Fnveristors L 
GEORGE REVEIRS, LIMITED, at be and 12, 
Avenue, London, B. C. -1, and pu 
NALD VAUG! a 
28. Bas 8 Strand, in the Parish of 











Essex Street, of St. 
Chsment Danes, in the County of Middlesex. 8/84 
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CONSULTATIONS 
COST NOTHING 


Ask us to send an 


The photograph is of 






our Platelayers at work 









on a large Sidings 
expert Railway Engi- 


Contract recently ’ 
neer to discuss your 





carried out by us. problems with you. 





It will pay you to have the benefit of Summerson’s 
expert technical skill, and the advantage of their 
unrivalled experience in the planning and construction 
of any Railway Sidings you may have in prospect. 





HEA 


aan 







SPECIALISTS since 1840 in the entire design, manufacture and 
installation of Railways for Factories, Collieries, Docks, etc. 
Makers of Points, Crossings and all Accessories. 











PORTABLE AIR COMPRESSORS 
in Shipyards 









i 8 GBS | epee 


For work on new ships and for the repair of existing vessels, ‘ Broomwade ”’ Portable 
Air Compressors offer many important advantages. Being self-contained, they operate 
quite independently of the main air plant in the works, so that urgent work may be 
carried on economically at all times. The units are compact and may be placed in close 
proximity to the work in hand and hoisted on deck if required, obviating long pipe lines 
and minimising transmission losses. 





Re 


4 





“* Broomwade ” Type SVD2 illustrated is Diesel engine driven and direct coupled, and 
delivers 167 cu. ft. free air per minute at 100 Ibs. per sq. in. pressure at 1,000 r.p.m. A 
plant of this size delivers sufficient air for the operation of~a useful number of riveters, 
chippers, drills, caulking hammers, etc. 









Full particulars of suitable plant will gladly be sent on receipt of your requirements. 






ores 


sa Owing to the enormous demand for “ Broomwade ” 
Air Compressors and Pneumatic Equipment and Tools 
for National requirements, it is now normally impos- 
sible to give deliveries ex stock or at short notice. 
Clients will therefore render us invaluable assistance 
by placing orders as far as possible ahead of date at 
which delivery is required. 









BROOM ¢ WADE LIMITED - HIGH WYCOMBE - ENGLAND © (0305.61 


The Engineer 


28, ESSEX ST., LONDON, W.C. 2 JUNE 27, 1941 








The MOSS GEAR range of Gear Units special features exclusive to Moss 
forms a complete group of every Gears give greater cooling where it is 
industrial transmission need. All gears most needed. 

are accurately cut and hobbed, all Standard, vertical and inverted types 
joints are perfectly oil-tight, and can be supplied. 





Printed in Great Britain by GEORGE REVEIRS LIMITED, at 10-12, Rosebery Avenue, London, E.C.1, and published by ARTHUR RONALD VAUGHAN, at THE ENGINEER Office, 28, Essex Strect, London, W.C.2 








